Appendix A

Auxier & Associates Radiological
Sampling Procedures
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PROCEDURE 2.8

PREPARING SAMPLES FOR TRANSPORTATION

PURPOSE

11

To provide guidance for preparing samples for transportation to assure regulatory
compliance.

RESPONSIBILITIES

2.1

2.2

2.3

The Site Survey Manager is responsible for assuring this procedure is
implemented.

Survey team members are responsible for following this procedure.
The Health and Safety Committee will assist in preparing appropriate criteria for

potential shipments, including specific radiation action levels at appropriate
distances from the container’s surface.

PROCEDURE

3.1

3.2

Overview of requlations: Regulations for transportation of samples containing
small quantities of radioactivity are set forth in 49 CFR 173, Subpart I. The
regulations take a graded approach, and shipments containing greater radioactivity
will generally be required to follow more stringent shipping requirements

For transportation purposes, radioactive material is defined in 49 CFR 173.403 as
“... any material containing radionuclides where both the activity concentration
and the total activity in the consignment exceed the values specified in the table in
8173.436 or values derived according to the instructions in §173.433.” These
activities are reproduced in Table 2.8-1 for a subset of radionuclides.

It is important to note that 49 CFR 173.401(b)(4) states that Subpart | does not
apply to “...(n)atural material and ores containing naturally occurring
radionuclides which are not intended to be processed for use of these
radionuclides, provided the activity concentration of the material does not exceed
10 times the values specified in §173.436.”

Applicability and Additional Considerations: For the purpose of shipping, most
samples collected from environmental media, are expected to be either excepted,
or classified as non-radioactive for shipping purposes. If the sample shipment
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exceeds the limits specified in Table 2.8-1, this procedure does not apply, and

special handling will be required.

In addition to requirements imposed by transportation regulations, the analytical
laboratory or other receiver of the shipped samples may have further restrictions
or requirements which must be considered in preparation of the shipment.

The Health and Safety Committee will assist in preparing appropriate criteria for
potential shipments, including specific radiation action levels at the container
surface, at 30 cm from the surface, and at 1 m from the surface. Special
packaging and labeling instructions will also be developed. This information will
be incorporated into the Survey Work Plan.

3.3  The following is the process for preparing samples for transportation:

3.3.1 Select an appropriate outer container for the samples. The container must
be strong and capable of retaining contents during conditions normally
incident to transportation. A typical container used by A&A is a 48 quart
plastic cooler.

3.3.2 Place aplastic liner inside the container. A plastic garbage bag works
well.

3.3.3 Place the samples into the lined container. Do not exceed a net sample
weight (including the individual sample containers) of 29 kg.

3.3.4 Scan the outside of the loaded container with a gamma detector
(Procedure 2.2) to determine the location of the maximum radiation level.

3.3.5 Measure the radiation level (see Procedure 2.4) at a distance of 30 cm
from the location on the container identified in Step 3.3. Record the
results on the sample chain of custody form.

3.3.6 Compare the measurement obtained with the exposure rate action levels
provided in the Survey Work Plan. If the radiation levels satisfy the
criteria, the shipment is excepted from all manifesting and labeling
requirements.> Contact the HSC Chairperson or the project manager if the
package still does not meet the specified action levels.

3.3.7 Mark the outside of the inner lining with the UN identification number
UN2910. This can be hand written using a black marker.

3.3.8 Fill spaces in the container liner with packing material to restrict sample
movement during transport. If the container includes any freestanding

2 For certain radionuclides, this concentration limit can be demonstrated by measurement of the direct radiation level
associated with the package. Forexample, if the contaminant is oil-field NORM, calculations and experience have
shown that the activity concentration limit will be satisfied if the direct radiation level at 30 cm from the package
exterior (assuming a typical 48 quart cooler, used by A&A for sample shipping)is less than 20uR/h (or 20 prem/h),
above background. For other radionuclides, the relationship between concentration and direct radiation level may
differ from that of Ra-226, and appropriate decision levels must therefore be established for each project.
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liquids, include twice the sufficient absorbent material to absorb the liquid
contents, in case of leakage.
3.3.9 Seal the inner plastic liner in a manner that leaves the UN number clearly
visible.
3.3.10 Place the Chain-of-Custody form and other paperwork on top of the inner
liner.
3.3.11 Close and seal the outer container.
3.3.12 Complete shipping papers. If the package is "Exempt"”, shipping papers
are the same as if the shipment did not contain radioactive material.
3.3.13 Attach the shipping papers and initiate the shipment.
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Consignment Activity Limits Found in 49 CFR 173

Parent Activity limit
Activity radionuclide’s of parent
concentration  average activity ~ Activity limit  radionuclide
for exempt concentration in for exempt for exempt
material exempt package consignment  consignment
Symbol of radionuclide (pCilg) (pCifg) ** (pCi) (pCi) **
Am-241 27 27 2.7E+5 2.7E+5
C-14 2.7E+5 270000 2.7E+8 2.7E+8
Co-60 270 270 2.7E+6 2.7E+6
Cs-137 (b) 270 135 2.7E+5 1.4E+5
K-40 2700 2700 (27000) 2.7E+7 3E+7 (3E+8)
Pb-210 (b) 270 90 (900) 2.7E+5 9E+4 (9E+5)
NORM scale 270 30 (300) 2.7E+5 2E+4 (2E+5)
Ra-224 (b) 270 45 (450) 2.7E+6 5E+5 (5E+6)
Ra-226 (b) 270 30 (300) 2.7E+5 3E+4 (3E+5)
Ra-228 (b) 270 135 (1350) 2.7E+6 1E+6 (1E+7)
Rb(nat) 2.7TE+5 3E+5 (3E+6) 2.7TE+8 3E+8 (3E+9)
Sr-90 (b) 2700 1350 2.7E+5 1.4E+5
Th-228 (b) 27 4 (39) 2.7E+5 4E+4 (4E+5)
Th-230 27 27 (270) 2.7E+5 3E+5 (3E+6)
Th-232 270 135 (1350) 2.7E+5 1E+5 (1E+6)
Th (nat) (b) 27 3(27) 2.7E+4 3E+3 (3E+4)
U (nat) (b) 27 2 (19) 2.7E+4 2E+3 (2E+4)
U (enriched to 20% or less)(g) 27 27 2.7E+4 2.7E+4
U (dep) 27 27 2.7E+4 2.7E+4

69 FR 3685, Jan 26, 2004
+D indicates the sum of the activities of the parent and specified daughters should be compared to exempt

values

Derived values account for presence of daughters and incorporate 10x modifier for natural origin, if

applicable.
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PROCEDURE 3.7
ENVIRONMENTAL SAMPLE IDENTIFICATION

1.0 PURPOSE

11

To assure consistent sample identification.

2.0 RESPONSIBILITIES

2.1

2.2

2.3

2.4

2.5

The Corporate Secretary (or designated agent) is responsible for maintaining a list
of site identification codes that have been used in the past or are in current use.

The Project Manager is responsible for selecting site identification code(s)
appropriate for new site(s) and assuring that the site identification codes are
unique.

The Site Survey Manager is responsible for selecting grid identification numbers,
and developing a system for relating the grid identification numbers to an
appropriate land survey convention.

The Site Survey Manger is responsible for assuring that this procedure is
implemented.

Survey team personnel are responsible for following this procedure.

Note: The Site Survey Manager may modify any part of this identification system
as needed in order to facilitate field work in a given situation, provided that no
ambiguous sample numbers are produced in the process. The Site Survey
Manager should keep departures from the standard format to a minimum, and is
responsible for overseeing all consequent modifications to data
handling/processing software and procedures that may be required by such
modifications.

3.0 PROCEDURE

3.1

Field samples shall be identified by an alphanumeric code. This code shall be
used on the sample container, on the chain-of-custody forms, and in the field
records.



3.2

3.3

3.5

3.5

Procedure 3.7

Effective Date: 03/02/98
Revision No: 2

Page 2 of 3

The general format of the code is typically: XXXXXXY123. Where:

3.2.1 XXXXXX= Four to six letter site identification code identified in Step
2.2, above.

3.2.2 Y= Aone-digit code indicating the medium protocol.

Air

Sediment

Smears

Soil (including amorphous materials found in the soll, earthen or
not)

Vegetation

Water

Misc. Not covered above

®» DO

X <<

3.2.4 123=alphanumeric characters (usually 3) indicating the particular number
of a particular sample type or general category for the site. Each number
will correspond to a location designation on a map or grid area.
Additional characters may be included to further identify location such as
depth of sampling.

3.2.5 Examples of some sample codes are:

RFYCTGS143-the 143rd soil sample collected for project RFY/CTG

RFYCTGS187.090-a soil sample from the 90 cm depth at location 187 for
the project RFYCTG

GIBONMWO0O01-the first water sample collected for project GIBIONM

At a minimum, sampling date, sampler initials and the sample identification are
placed on the sample.

3.4  The identification method for the project should be described in the
project records.

Marking is performed using an indelible pen.

All samples known or suspected of containing levels of radioactivity, which could
present a contamination or exposure problem, are to be placed in clean outer
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containers and clearly marked with descriptive information, as appropriate,

according to the sample screening requirements.
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PROCEDURE 3.8
SAMPLE CHAIN-OF-CUSTODY

PURPOSE
To provide a method for sample chain-of-custody.
RESPONSIBILITIES

2.1  The Site Survey Manager is responsible for assuring that this procedure is
implemented.

2.2 Survey team members are responsible for following this procedure.
PROCEDURE

Chain-of-custody is initiated upon collection (or receipt) of samples and continues until
samples are transferred to another organization or are disposed. An acceptable chain-of-
custody is maintained when the sample is under direct surveillance by the assigned
individual; the sample is maintained in a tamper-free container; or the sample is within a
controlled-access facility. The chain-of-custody is recorded on a standardized A&A form
(see Appendix A) or a form provided by another organization, such as an analytical
laboratory or another sampling agency.

3.1 Field Procedures

3.1.1 An individual present during sample collection is designated as the sample
custodian and is responsible for maintaining surwveillance of the sample
until the custody of that sample is transferred to another party. Samples
must, at all times, be in the possession and under the direct surveillance of
the sample custodian, or secured in a locked vehicle, building, or
container. The sample custodian initiates a chain-of-custody form, daily,
for all samples collected or received on that day.

3.1.2 Samples may be listed on the form as an individual entry or group of
samples having common characteristics and originating from the same site
may be recorded as a single entry, provided information describing each
sample in the group (e.g. a completed field data form) is attached to or
referenced on the custody form.
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If sample custody is to be transferred (relinquished), the container and its
contents are inspected by the individual accepting custody to assure that
tampering has not occurred and custody has therefore been maintained. If
evidence of tampering is observed or if any deviations or problems are
noted, a notation must be provided on the form by the individual accepting
custody. The sample collector must sign the first "Relinquished by" block
and the receiver must complete the first "Received by" block.

If sample custody will not be assured under one of the conditions in item
3.0 abowve, a security seal is placed on the container of the samples. A
security seal is a wire, tape, or other such item, which is uniquely
identified (numbered), and can be affixed to a package in a manner as to
require damaging the seal if the package is opened. Damage to the seal
thereby alerts the recipient of a package to the possibility of tampering
with the contents. The number of the seal is entered onto the Chain-of-
Custody form. Samples, which are under security seals, do not have to be
maintained in a secure area; however, precautions should be taken to
restrict sample access to authorized individuals.

The original of the chain-of-custody form must contain all signatures and
other pertinent records regarding custody. Therefore the original is
retained in the possession of the individual who has custody.

As long as samples remain in custody of the sampler, both copies of the
chain-of-custody form are to accompany the samples. If custody is
transferred to another individual and the control requirements in item 3.0
above are not satisfied, the duplicate copy of the form is packaged with the
samples and the original remains with the individual having custody.

Samples collected by other organizations and provided to A&A personnel
will have chain-of-custody initiated for them by the individual receiving
the samples. When the organization has an established chain-of-custody in
place, a copy of the form will be attached to the A&A form,

Sample Transport

3.2.1 Samples must comply with regulations of the Department of

Transportation, if they are to be transported over or through publicly
accessible transport routes. The Health and Safety Plan describes the
procedure for assuring compliance with this requirement.
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Unsealed samples may be transported by a vehicle controlled by the
person having custody of the samples, or in that person's hand carried
baggage.

Transport by mail, checked baggage, common carrier, or other mode not
controlled by the sample custodian of record, requires that security
seals be used.

The method of transport is to be identified on the original chain-of-
custody record. If inner containers are sealed, additional seals on outer
packaging are not required.

Samples sent to other organizations

33.1

3.3.2

3.3.3

3.34

The custodian will sign the "Relinquished by" space and the original
form will be packed with the samples.

Receiving organizations will be requested to check the container and its
contents for signs of tampering and note any deficiencies in the
"Comments" portion of the form.

When samples will not be returned to A&A, the receiving organization
will be asked to return the original of the form. The form will be provided
to the Project Manager, for inclusion with the project records.

If samples will be returned to A& A, the receiving organization will be
asked to sign the "Relinquished by" space and pack the form with the
samples for return shipment. Upon receipt, the samples and form will be
provided to the Project Manager, who will sign the "Received"” space and
place a copy in the project file.
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PROCEDURE 3.9
AIR SAMPLING

PURPOSE

This procedure establishes the basis and methodology for the placement and use of air
monitoring equipment, as well as the collection, analysis, and documentation of air samples.
Radiological air sampling and analysis is performed to monitor concentrations of radionuclides
in the air for purposes of tracking internal radiation exposure to occupational radiation workers,
determining appropriate respiratory protection devices, establishing radiological posting
boundaries, verifying effluent airborne radioactivity concentrations, providing information on
radiological conditions in the work area, and environmental monitoring.

2.0

3.0

4.0

RESPONSIBILITIES
2.1  Radiation Safety Officer (RSO)

» Manages the implementation of this procedure.

» Ensures technicians performing activities under this procedure are competent
and have sufficient experience to perform assigned tasks.

» Ensures all activities performed within this procedure conform to the
requirements of the SSHP.

2.2 Senior Radiation Protection Technician (SRPT)

« Initiates, collects, submits, counts, and documents air samples according to the
requirements of this procedure, and the SSHP.

« Ensures that junior level technicians have sufficient experience and / or
knowledge to perform assigned duties under this procedure.

MATERIALS

» Filters

» Envelopes or folders

« Chain of Custody

« Checklist (Attachment 3)

NOTE: Assembly, installation and calibration of sampling stations are performed
according to manufacturer instructions and specifications.

DEFINITIONS

Airborne Radioactivity: Radioactive material in any chemical or physical for that is
dissolved, misted, suspended, or otherwise entrained in air.
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Breathing Zone (BZ): A uniform description of the volume of air around the worker’s
upper body and head which may be drawn into the lungs during the course of breathing.

Derived Air Concentration (DAC): The concentration of a given radioactive nuclide in
air which, if breathed by the reference man for a working year of 2000 hours under
conditions of light work (1.2 m3 of air per hour), would result in an intake of one (1)
ALL

DAC-hour (DAC-hr): The product of the concentration of radioactive material in air
(expressed as a fraction or multiple of the DAC for each radionuclide) and the time of
exposure to that radionuclide in hours. A facility may take 2000 DAC-hr to represent 1
ALL

Grab Sample: A single sample of ambient air collected over a short time.

Monitoring: The measurement of radiation levels, airborne radioactivity concentrations,
radioactive contamination levels, quantities of radioactive material, or individual doses
and the use of the results of these measurements to evaluate radiological hazards or
potential and actual doses resulting from exposures to ionizing radiation.

Representative: Sampling in such a manner that the sample closely approximates both
the amount of activity and the physical and chemical properties of the material (e.g.,
particle size and solubility in the case of aerosol to which workers are exposed). Air
sampling performed within the Breathing Zone (BZ) is considered representative of the
airborne radioactive material concentration inhaled by the worker.

SSHP: Site specific health plan.

PRECAUTIONS AND LIMITATIONS

» Running air samplers for extended periods may cause excessive dust loading of the
filter media. The frequency of filter change-out should be increased if excessive dust
loading is observed.

« Air samplers shall not be used in combustible / explosive atmospheres.

» Air sampling and sample counting equipment shall not be operated beyond their
respective calibration periods.

» Air samples shall be taken in such a manner as to not contaminate the filter with
materials that were not airborne during the sample interval or by re-suspension of
loose contamination from surfaces near the sampling head.

« Sampler exhaust may cause the re-suspension of loose surface contamination if the
sampler is positioned improperly.

« Consider higher volume air samplers when covering short duration tasks.

» The decision to provide individual monitoring devices to workers is influenced by the
expected levels of intake, likely variations in dose among workers, and the
complexity of measurement and interpretation of results.
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» Operating instructions for air sampling equipment and calibration functions are
addressed in separate instrument-specific procedures.

» Use only those supplies, attachments, replacement parts, or accessories recommended
for use with the particular air sampler with which you are working.

» Turn air sampler OFF when loading, unloading, attaching or removing filters or
accessories.

» Do no operate air sampler without a filter or other recommended sampling accessory.
Make certain that filters do not become overly saturated to restrict air flow or break
up during operation.

« Unplug from outlet when not in use and before cleaning or servicing. Grasp plug, no
cord when disconnecting air sampler from outlet.

« Do not operate an air sampler with a damaged cord or plug or after the sampler
malfunctions or has been damaged in any manner.

PROCEDURE
6.1  Air Monitoring Methods

6.1.1 Utilize the following monitoring methods to implement the radiological
air monitoring program:

» General Area (GA) Air Monitoring

« Breathing Zone (BZ) Air Monitoring

» Passive Radon Monitoring

« Particulate Radon Grab Samples

» Perimeter Monitoring, frequently referred to as Air Environmental
(AE)

6.1.2 Air sampling equipment should be placed so as to:

» Not directly contact a contaminated (transferable) surface.
« Minimize interference with the performance of work.

» Be easily accessible for changing filters and servicing.

« Be downstream of potential release points.

» Minimize the influence of supply airflow.

6.1.3 Anairflow study of any indoor area to be monitored should be performed
prior to placement of the sampler (other than BZ samplers). Additional
studies should be performed after changes in the work area setup,
ventilation systems, or seasons, if seasonal changes may affect airflow
patterns.

6.1.4 Perform BZ air sampling in occupied areas where, under typical
conditions, a worker is likely to be exposed to an air concentration of 10
% or more of the DAC.

6.2  General Area (GA) Air Sampling
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6.2.1 GA samples are typically taken with low volume samplers such as LV-1
or equivalent.

6.2.2 GA sampling shall be performed with instrumentation operating at
volumes capable of meeting the analytical Minimum Detectable
Concentration (MDC).

6.2.3 GA samples should be collected:

» During work activities as a supplement to Breathing Zone (BZ)
sampling as deemed appropriate.

« At site boundaries to confirm effluent air discharge concentrations.
These are the Air Environmental (AE) type samples.

« Atdischarge points to determine the worst case airborne radiological
conditions.

6.2.4 Document airflow studies, if performed in the appropriate project logbook
or as directed by the RSO.

6.2.5 Select a calibrated low / high volume sampler with the appropriate glass
fiber air filter and place the sample head into position. The fuzzy side of
the filter should face outwards.

6.2.6 Turn the sampler ON. At a minimum, document the following
information on the air filter envelope and checklist (record NA for any
items on the checklist that do not apply, Attachment 3):

« Sampling Location

» Date/time on

« Sampler model

+ Serial number

 Filter ID number

« Sample Purpose (eg GA or AE)
 RWP if applicable

* Flow rate

e On by (individual starting sampler)

6.2.7 When air monitoring is complete, observe the sampler flow rate and turn
the sampler off. At a minimum, document the following information on
the air filter envelope and checklist (Attachment 3):

« Date / time off
* Flow rate
« Total Run Time (if available)
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« Total Volume Sampled
« Off by (individual terminating sample)

Remove and / or replace the sample head and filter using caution to
prevent cross contamination.

Store the filter in a protective container to minimize the loss of collected
material.

6.2.10 Submit sample and associated sample specific information to the counting

lab for analysis.

Breathing Zone (BZ) Air Sampling

6.3.1

6.3.2

6.3.3

6.3.4

Collect BZ samples during entries into posted airborne radioactivity areas
and during activities which have a reasonable potential of producing
airborne radioactivity (e.g., excavating contaminated soils, surface
destructive activities on surfaces with fixed contamination) as determined
by the RSO.

Position the sampler on the individual representative of the worst-case
exposure for the group if a single lapel sampler is used for multiple
members of a work group. In micro environments such as the interior of
an operator cab, the placement of the sampler may be in any representative
location that does not interfere with the safe operation of the equipment.
Base this selection on operating experience and consultation with the
RSO. A single lapel sampler should be used for a group of no more than
four workers spending greater than one hour in the work area under the
same RWP.

Ensure the sample head is positioned as close to the breathing zone as
practical without interfering with the work or the worker.

Operate sampler(s) according to the appropriate instrument use procedure.
At a minimum, document the following information on the air filter
envelope or log sheet:

* Primary Wearer’s name(s) and/or site badge number
» Sample Purpose (eg BZ)

* (RWP) number

« Sampler model / serial numbers

» Date/time On

* Flow rate (sampler must be running)

* On by (individual starting sampler)
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Upon exit from the work area, note the flow rate, turn the sampler OFF
and detach from the worker / object. Note that unless otherwise authorized
by the RSO. BZ sampling should be suspended / restarted during the
workday to facilitate break period when no one is in the work area.
Accurate volume tracking is crucial during these periods of non-operation.

Perform necessary post-operation sampler checks according to the specific
instrument use procedure

Carefully, remove the air filter from the sample head and place in air filter
envelope. Complete the pre-printed air filter envelope or sample log
sheet:

« Date/ time off

* Flow rate

» Total Run Time (if available)

» Total Volume (if available)

» Off by (individual stopping sampler)

Submit sample to Counting Room for analysis.

Radon and Thoron Progeny

6.4.1

6.4.2

High volume or low volume grab samplers such as HV-1, LV-1, or RAS 1
(typically in the 35-75 Ipm range) should be used for collecting radon and
thoron samples.

Radon and thoron samples should be collected:

» During work activities as deemed appropriate by the RSO or designee.

» Atrestricted area boundaries as deemed appropriate by the RSO or
designee.

« Each frequently occupied work location should have its own samplers.

« Airflow patterns should be considered in placing samplers so that the
sampler is likely to be in the airflow downstream of the source.

« A simultaneous background sample shall be taken upwind of all
activities when radon and thoron sampling is performed. This sample
is critically important.

« When collecting a radon and thoron breathing zone sample, the
sampler should be located in the breathing zone for the worker.
Preferably it should be held immediately downwind of the worker and
moved around with the worker.
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Select a calibrated high volume sampler with a 47 mm filter and place the
sample head into position. The preferred filter is a membrane filter. The
approved membrane filter is the F&J Specialty Products, Inc. model
number AO20A047A. Alternatively, a glass fiber filter is the F&J
Specialty Products, Inc. model number FP-47.

Turn the sampler ON and complete the required information on the air
filter envelope to include:

*  HWP number, if appropriate

«  Sampler model and serial number
»  On date, time, and flow rate

e On by (site worker initials)

e  Sample location

Collect a sample for exactly 5 minutes, with no more than a 5-second
uncertainty. Exercise caution when handling sample head so as not to
cross contaminate the air filter.

Remove air filter from sample head and place in air filter envelope.
Complete the required information on the air filter envelope including:

»  Off date, time, and flow rate
«  Site worker stopping the sampler

Submit the sample to the counting room within 30 minutes after
collection. Samples must be counted between 40 and 90 minutes, or they
will be void.

Analyze the sample in accordance with Sections 8.1 or 8.2, whichever is
appropriate

Alternate industry-accepted methods for radon-thoron monitoring may be
used at the discretion of the RSO with concurrence from the Project
Certified Health Physicist.

Perimeter/ Environmental Air (AE) Sampling

6.5.1

6.5.2

Perimeter Environmental Air samples are taken with high volume
samplers such as the Staplex TFIA, Radeco H809v or equivalent. Low
volume air samplers such as the LV-1 may be used at the discretion of the
RSO

AE samples are collected to verify compliance with off-site release
criteria.
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AE samples are collected at locations designated by the RSO. At least four
perimeter air-sampling stations are positioned along excavation
boundaries and one sampler is to be placed at a designated background
reference location. One air sampling station will be established at the
most likely downwind perimeter boundary, as determined by evaluation of
local meteorological data, and / or the nearest perimeter boundary from
active work areas.

Filters from operating perimeter air samplers are normally changed out
after one to four weeks of operation depending on the dust loading and
associated sampler performance capabilities. Filter change-out of
perimeter air samplers will be performed at a frequency long enough to
ensure acceptable counting statistics and short enough to maintain
consistent sampler flow rates.

Perimeter sampler operation shall be verified on a daily basis around
locations when airborne generating activities are in progress. This
requirement may be relaxed by the RSO for samplers with data logging
capability.

Document daily verification (i.e., flow rate) and notify the RSO of any
discrepancies. Replace filter and investigate pump operation if daily flow
rates vary by greater than 20%.

Any sampler that is out of service due to malfunction for more than 1 hour
and any invalid samples should be brought to the attention of the RSO.

Samples are to be collected in accordance with Section 6.2, Steps 5-10.

Passive Radon Monitoring

6.6.1

6.6.2

6.6.3

Passive radon monitoring methods include the use of either alpha track
etch detectors or electrets.

Detectors should be placed for a length of time, so that the minimum
detectable concentration is 0.1pCi/l or less, following manufacturer
guidelines. The length of placement is generally 1 month or greater.
Locations selected should be representative of the breathing zone, when
practical. A simultaneous background sample should always be taken at a
location unaffected by site activities. This sample is critically important.

Open the bag containing the detector and place the detector in a protective
container to allow for air circulation. Follow manufacturer guidelines to
activate the detector, as necessary.
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6.6.4 Record in the logbook:

«  Sample location

«  Date and time of placement

»  Serial number of the detector

» Initials of the worker placing the detectors

6.6.5 Ship the detector to the manufacturer’s processing center for analysis.

7.0  ANALYSIS OF AIR SAMPLES

General Area (GA), Breathing Zone (BZ), and Air Environmental (AE) samples should
be submitted to the counting room for gross alpha analysis. Samples may be analyzed
for gross alpha/ beta activity onsite or sent offsite for isotopic analysis as deemed
appropriate by the RSO.

7.1  Analysis for Radon and Thoron Progeny from a 5-Minute Low Volume Grab
Sample

7.1.1 Count the sample twice (5 minutes each) for alpha activity using a Ludlum
2929, Ludlum 2000, or Equivalent.

1. The first count should start at least 40 minutes after the end of the
sample, but not greater but not greater than 90 minutes at the end
of sample collection.

2. The second count should start at least 5 hours after the end of the
count, but not greater than 17 hours after the end of the first count.

NOTE

It is not recommended to use a gas flow proportional counter for this
analysis if there is a reasonably high probability of contaminating the
instrument with radon and / or thoron progeny.

8.1.2 Calculate the thoron progeny (TDC) in working levels from the delayed
(second) count as follows:

cpmnet = (gross counts/count time) - background cpm of counting

instrument
V = Volume of air in liters
E = efficiency of counting instrument

CE = Filter collection efficiency (normally 0.998)

SAF = Self absorption factor (normally 0.7 for glass fiber filters and 1.0
for membrane filters)

FTh = Working level factor from Graph 1 (Attachment 1).
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8.1.3 Calculate the radon progeny (RDC) in working levels from the first count as

RDC=(

follows:

E-V.CE:SAF
F

M _1pc x16.5]

Rn
where,

cpmnet = (gross counts/count time) - background cpm of counting
instrument

\Y = Volume of air in liters

E = efficiency of counting instrument

CE = Filter collection efficiency (normally 0.998)

SAF = Self absorption factor (normally 0.7 for glass fiber filters and 1.0
for membrane filters)

FRn = Radon working level factor from Graph 2 (Attachment 2).

TDC = Thoron progeny determined from second count

Alternate Method for the Analysis of Radon Progeny from a 5 Minute Low
Volume Grab Sample

This section only applies to the determination of radon and not the determination
of thoron.

8.2.1 Count the sample once for alpha activity using a Ludlum 2929, Ludlum

8.2.2

RDC =

2000, or Equivalent. The count should start at least 40 minutes after the
end of the sample, but not greater than 90 minutes at the end of the count.
Count the sample for 5 minutes.

NOTE

It is not recommended to use a gas flow proportional counter for this
analysis if there is a reasonably high probability of contaminating the
instrument with radon and / or thoron progeny.

Calculate the radon progeny (RDC) in working levels from the first count
as follows:

Cpmnet
E-V.-CE-SAF-F,

where,
cpmnet = (gross counts/count time) - background cpm of counting
instrument



8.0

9.0

10.0

Procedure 3.9
Effective Date: 6/13/14
Revision No: 0

Page 11 of 14

\ = Volume of air in liters

E = efficiency of counting instrument

CE = Filter collection efficiency (normally 0.998)

SAF = Self absorption factor (normally 0.7 for glass fiber filters and 1.0
for membrane filters)

FRn = Radon working level factor from Graph 2 (Attachment 2).

REPORTS

Maintain air monitoring instrument data, sampling data, and analysis results as a quality
record.

ATTACHMENTS
Attachment 1 Graph 1, Thoron Working Level Factors

Attachment 2 Graph 2, Radon Working Level Factors

REFERENCES

10 CFR 20, “Standards for Protection Against Radiation.”

Rock, R.L., Sampling Mine Atmospheres for Potential Alpha Energy Due to the
Presence of Radon-220 (Thoron) Daughters, Informational Report No. 1015, United
States Department of the Interior, Mining Enforcement and Safety Administration,
1975.

Kusnetz, H.L., Radon Daughters in Mine Atmospheres, A Field Method for
Determining Concentrations, Am. Ind. Hyg. Assoc. Quat., Vol. 17, No. 87, 1956.
ANSI N13.1, Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities.

Regulatory Guide 8.25, Air Sampling in the Workplace.

29 CFR 1910.1096, United States Occupational Health & Safety, lonizing Radiation.
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ATTACHMENT 1
GRAPH 1, THORON WORKING LEVEL FACTORS
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Time factors versus time after sampling for thoron daughter samples.
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ATTACHMENT 2
GRAPH 2, RADON WORKING LEVEL FACTORS
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Air Sampling Checklist

Location: Filter #:

Sampler ID: Sample Start Date/Time:
Sampler SN: Sample End Date/Time:
Flow Rate: Elapsed Time:
Technician:

Instrument Inspection Checklist

Supplies and Materials

Filters (In_spect filters with a back light to ves | No

look for pin holes)

Envelopes or folders for filters Yes | No

Media fluid Yes | No

Calibration Kit and procedure Yes | No

Log book Yes | No

Chain of Custody Yes | No

Sampler Operation Comments

Is the sampler running? Yes | No

If sampler is not running, contact management.

Is the filter loading heavy? Yes | No

Visual Check

Is the sampler level and securely mounted? | Yes | No

Any visible damage to sampler or shelter? Yes | No

If yes, contact management.

Power cords and connections in good

" Yes | No
condition?
Tubing and connections in good condition? | Yes | No
Filter holder assembly in good condition? Yes | No
PM 2.5 filter cartridge in good condition? Yes | No
Inspect and clean filter screen? Yes | No
Do gaskets need to be replaced? Yes | No
Constant flow controller operational? Yes | No
Elapsed time meter operational? Yes | No

Telemetry unit powered up and operational? | Yes | No
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MISSION STATEMENT

Our mission is to ensure that all of The Eberline Services, Oak Ridge Laboratory’s systems, services,
processes, and deliverables are of a quality that meets or exceeds client requirements; and to foster a
Laboratory culture in which there is a commitment to a rising standard of quality. This culture demands
that the quality of those systems, services, processes, and deliverables and the methods used to achieve
that quality be continuously improved.

Quiality Assurance is a spirit that pervades all aspects of an organization. It is the quality attitude developed by a
quality culture in an organization. It is the spirit in which any organization, procedure or activity is documented,
implemented and performed. This spirit produces empowerment and motivation in all employees to achieve the
highest level of quality. The result of this attitude is "Quality Assurance.”

The policy guidelines are presented in this Oak Ridge Laboratory Quality Assurance Program Manual, and are
based on the philosophy and premises that:

e People are our greatest asset and are ultimately responsible for the quality of the items and services we
provide. Therefore, each person is treated with the greatest possible respect and consideration.

o Employees are inherently proud and want to produce top quality and on time services and deliverables. In
order to do this they must be made aware of the quality requirements that are expected and must be
provided appropriate facilities, equipment, and proper training.

e A culture of quality embodied within the entire Oak Ridge Laboratory organization is the most effective way to
provide support for the employee's commitment to quality.

e Management support is paramount, and organizational responsibilities must ensure integration of quality
requirements in the day-to-day operations.

o All systems, services, processes, and deliverables can be planned, performed, assessed, and improved.

e Improvements allow operations to become more efficient and result in contractual requirements performed
"on time" and done "right the first time."

e Quality improvements lead to reduced costs and allow the ultimate objective of providing the highest quality
items and services to be a viable goal.

Quality is our client’s perception of us. Our actions must assure our clients that the Oak Ridge Laboratory
organization provides for quality systems, services, processes, and deliverables that will meet or exceed their
requirements. To this end, each employee must understand and exercise the highest standards of ethics in the
performance of their duties and ensure the integrity of the data they report.

Copy No. Radiochemistry Services
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STATEMENT OF COMPLIANCE AND MATRIX COMPARISON

This Quality Assurance Program Manual addresses the basic requirements outlined in several regulatory
manuals, standards, regulations, and national laboratory programs. Matrix comparison to some of these
documents is included in the following pages. Additional regulatory requirements are listed in Section 1.0.

NQA-Quality Assurance Requirements for Nuclear Facility Application

National Environmental Laboratory Accreditation Conference (NELAC), USEPA; 2003, the NELAC Institute (TNI),
2009

USEPA Requirements for the Certification of Laboratories Analyzing Drinking Water; 2005

ISO/IEC 17025 for the General Requirements for the Competence of Calibration and Testing

DOE Quality Systems for Analytical Services (QSAS) Document

DoD Quiality Systems Manual for Environmental Laboratories (DoD QSM)

PJLA Accreditation Compliance Requirements

This manual is organized as follows:

Name, Title, Authorization and Approval
Table of Contents

Mission Statement

Statement of Compliance and Matrix Comparison
Introduction and Description

Organization and Responsibility

Quality Assurance Objectives

Personnel Qualification and Training
Instructions and Procedures

Procurement Document Control

Material Receipt and Control

Material Storage and Control

Control of Process

Preventative Maintenance

Control of Measurement and Test Equipment
Data Reduction, Verification, and Reporting
Document Control

Internal Quality Control

Audits

Quality Assurance and Inspection Records
Corrective Action

Quiality Assurance Reports to Management
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MATRIX COMPARISON
NQA-1, Cross Reference to - Oak Ridge Laboratory Q.A. Program Manual

NQA-1- Quality Assurance Requirements for
Nuclear Facility Applications (Basic

Oak Ridge, TN laboratory
Quality Assurance Program Manual

Requirements)
BASIC TITLE QAM TITLE
RQMT SECT
1. Organization 2.0 Organization and Responsibility
2. Quiality Assurance Program 3.0 Quality Assurance Objectives
4.0 Personnel Indoctrination and Training
3. Design Control N/A Does not apply
4, Procurement Document Control 6.0 Procurement Document Control
5. Instructions, Procedures, and 5.0 Instructions and Procedures
Drawings
6. Document Control 13.0 Document Control
7. Control of Purchased Items and 7.0 Material Receipt and Control
Services
8. Identification and Control of Items 8.0 Material Storage and Control
9. Control of Process 9.0 Control of Process
10. Inspection 14.0 Internal Quality Control
11. Test Control 14.0 Internal Quality Control
12. Control of Measurement and Test 11.0 Control of Measurement and Test Equipment
Equipment
13. Handling, Storage, and Shipping 8.0 Material Storage and Control
14. Inspection, Test, and Operating 14.0 Internal Quality Control
Status
15. Control of Nonconforming Items 8.0 Material Storage and Control
16. Corrective Actions 17.0 Corrective Actions
17. Quality Assurance Records 16.0 Quality Assurance and Inspection Records
18. Audits 15.0 | Audits
N/A N/A Title Page
N/A N/A Authorization and Approval Statement
N/A 1.0 Introduction and Description
N/A 10.0 Preventive Maintenance
N/A 12.0 Data Reduction, Verification, and Reporting
N/A 18.0 Quiality Assurance Reports to Management
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MATRIX COMPARISON
10 CFR Part 50, Appendix B Cross Reference to Oak Ridge Laboratory Q.A. Program Manual
NRC 10 CFR Part 50 Appendix B, “Quality Oak Ridge, TN Laboratory
Assurance Criteria for Nuclear Power Plants and Quality Assurance Program Manual
Fuel Reprocessing Plants.”
Criterion | TITLE QAM TITLE
No. SECT
I Organization 2.0 Organization and Responsibility
I Quality Assurance Program 3.0 Quality Assurance Objectives
11 Design Control N/A Does not apply
v Procurement Document Control 6.0 Procurement Document Control
\% Instructions Procedures, and Drawings | 5.0 Instructions and Procedures
\ Document Control 13.0 Document Control
Vil Control of Purchased Material, 7.0 Material Receipt and Control
Equipment, and Deliverables
Vil Identification and Control of Materials, 8.0 Material Storage and Control
Parts, and Components
IX Control of Special Process 9.0 Control of Process
X Inspections 14.0 Internal Quality Control
Xl Test Control 14.0 Internal Quality Control
Xl Control of Measuring and Test 11.0 Control of Measurement and Test Equipment
Equipment
XII Handling, Storage, and Shipping 8.0 Material Storage and Control
XV Inspection, Tests, and Operating Status | 14,0 Internal Quality Control
XV Nonconforming Materials, Parts or 7.0 Material Receipt and Control
Components
XVI Corrective Actions 17.0 Corrective Actions
XVII Quiality Assurance Records 16.0 Quiality Assurance Inspection Records
XVIII Audits 15.0 Audits
N/A Title Page
1.0 Introduction and Description
10.0 Preventative Maintenance
12.0 Data Reduction, Verification, and Reporting
18.0 Quiality Assurance Reports to Management
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MATRIX COMPARISON
DOE Order 414.1C Cross Reference to Oak Ridge Laboratory Q.A. Program Manual
DOE Order 4141 C Oak Ridge, TN Laboratory
“Quality Assurance” Quality Assurance Program Manual
Criterion TITLE QAM TITLE

No. SECT
1. Program 1.0 Introduction

2.0 Organization and Responsibility

3.0 Quality Assurance Objectives

12.0 | Data Reduction, Verification, and Reporting
13.0 | Document Control

2. Personnel Training and 4.0 Personnel Indoctrination and Training
Quialification
3. Quiality Improvement 17.0 | Corrective Actions
4. Documents and Records 16.0 | Quality Assurance Records
18.0 | Quality Assurance Reports to Management
5. Work Process 5.0 Instructions and Procedures

9.0 Control of Process
10.0 Preventive Maintenance
14.0 | Internal Quality Control

6. Design N/A | Does not apply

7. Procurement 6.0 Procurement Document Control
7.0 Material Receipt and Control
8.0 Material Storage and Control

8. Inspection and Acceptance 11.0 | Control of Measurement and Test Equipment
Testing 14.0 | Internal Quality Control
15.0 | Audits
9. Management Assessment 2.0 Organization and Responsibility
10. Independent Assessment 15.0 | Audits
N/A N/A | Title Page
N/A N/A | Authorization and Approval Statement
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MATRIX COMPARISON

DOE Quality Systems (QSAS). And DoD Quiality Systems (QSM) Cross Reference to Oak Ridge Laboratory QA
Program Manual.

This cross reference applies also to NELAC Chapter 5.4.2.3

NELAC Chapter 5 “Quality Systems”

Oak Ridge, TN Laboratory
Quality Assurance Program Manual

4.2.6 TITLE QAM TITLE
RQMT SECT
Title Page Title Page
(a) Policy statement, objectives, commitment by 1.0 Introduction and Description
top management 3.0 Quiality Assurance Objectives
(b) Organization and Management structure, 2.0 Organization and Responsibility
Org Charts
(c) Relationship between management, 2.0 Organization and Responsibility
technical operations, support services and
the quality system
(d) Document control and records retention 16.0 | Quality Assurance & Inspection Records
(e) Job Descriptions 4.0 Personnel Indoctrination and Training
Q) Approval signatories, signed concurrences A&A | Authorization and Approval Statement
(9) Traceability of measurements 14.0 | Internal Quality Control
(h) List of test methods 9.0 Control of Process
0] Review for facility and resource availability 9.0 Control of Process
()] Calibration or verification test procedures 5.0 Instructions and Procedures
(k) Procedures for handling submitted samples 9.0 Control of Process
0] Major equipment and measurement 9.0 Control of Process
standards 11.0 | Control of Measurement & Test Equipment
(m) Calibration, verification, & maintenance 11.0 | Control of Measurement & Test Equipment
(n) Inter laboratory comparison, proficiency 14.0 | Internal Quality Control
testing, reference material, internal Q.C.
(0) Corrective actions 17.0 | Corrective Actions
(p) Departures from policy/procedures 5.0 Instructions and Procedures
(Q) Complaints 1.0 Introduction and Description
(n Confidentiality and Proprietary rights 1.0 Introduction and Description
(s) Audits and Data reviews 12.0 | Data Reduction, Verification, and Reporting
15.0 | Audits
® Personnel experience and training 4.0 Personnel Indoctrination and Training
(u) Ethical and legal responsibilities 1.0 Introduction and Description
(V) Analytical results reporting 12.0 | Data Reduction, Verification, and Reporting
(w) Table of Contents TOC | Table of Contents
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MATRIX COMPARISON
10 CFR Part 830.122 Cross Reference to Oak Ridge Laboratory Q.A. Program Manual
10CFR 830.122 “Quality Assurance Oak Ridge, TN Laboratory
Criteria” Quality Assurance Program Manual
Criterio TITLE QAM TITLE
n SECT
No.
830.122 | Management/Program 1.0 Introduction
(a) 2.0 Organization and Responsibility
(b) Management/Personnel 4.0 Personnel Indoctrination and Training
Training and Qualification
(c) Management/Quality 3.0 Quality Assurance Objectives
Improvement 14.0 | Internal Quality Control
17.0 | Corrective Actions
(d) Management/Documents and 5.0 Instructions and Procedures
Records 9.0 Control of Process

12.0 | Data Reduction, Verification, and Reporting
13.0 | Document Control

16.0 | Quality Assurance Records

18.0 | Quality Assurance Reports to Management

(e) Performance/Work Process 7.0 Material Receipt and Control
8.0 Material Storage and Control
10.0 | Preventive Maintenance
14.0 | Internal Quality Control

Q) Performance/Design N/A | Does not apply

(9) Performance/Procurement 6.0 Procurement Document Control

(h) Performance/Inspection and 11.0 | Control of Measurement and Test Equipment
Acceptance Testing 14.0 | Internal Quality Control

15.0 | Audits

0] Assessment/Management 2.0 Organization and Responsibility
Assessment

()] Assessment/Independent 2.0 Organization and Responsibility
Assessment 15.0 | Audits

N/A N/A | Title Page

N/A N/A | Authorization and Approval Statement
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MATRIX COMPARISON
EPA SW-846 Cross Reference to - Oak Ridge Laboratory Q.A. Program Manual
EPA SW-846 (Essential Elements) Oak Ridge, TN Laboratory
Quality Assurance Program Manual
BASIC TITLE QAM TITLE
RQMT SECT
1. Title Page N/A Title Page
2. Table of Contents N/A Table of Contents
3. Project Description 1.0 Introduction and Description
4. Project Organization and 2.0 Organization and Responsibility
Responsibility
5. Q.A. Objectives 3.0 Quiality Assurance Objectives
6. Sampling Procedures N/A Does not apply to laboratory
7. Sample Custody 9.0 Control of Process
8. Calibration Procedures and Frequency 11.0 Control of Measurement and Test
Equipment
9. Analytical Procedures 5.0 Instructions and Procedures
9.0 Control of Process
10. Data Reduction, Validation, and 12.0 Data Reduction, Verification, and
Reporting Reporting
11. Internal Quality Control Checks 14.0 Internal Quality Control
12. Performance and System Audits 15.0 Audits
13. Preventive Maintenance 10.0 Preventive Maintenance
14. Specific Routine Procedures Used to 14.0 Internal Quality Control
Assess Data Precision, Accuracy, and
Completion
15. Corrective Action 17.0 Corrective Actions
16. Quiality Assurance Reports to 18.0 Quiality Assurance Reports to
Management Management
N/A N/A Authorization and Approval Statement
N/A 4.0 Personnel Indoctrination and Training
N/A 6.0 Procurement Document Control
N/A 7.0 Material Receipt and Control
N/A 8.0 Material Storage and Control
N/A 13.0 Document Control
N/A 16.0 Quiality Assurance and Inspection
Records
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MATRIX COMPARISON
EPA QA/R-5 “EPA Requirements for Quality Assurance Project Plans”

EPA QA/R-5, “EPA Requirements for Quality Oak Ridge, TN Laboratory
Assurance Project Plans” Quality Assurance Program Manual
RQMT TITLE SECT TITLE
A Project Management
Al Title and Approval Sheet Title Page
Authorization and Approval (A&A) Statement
A2 Table of Contents Table of Contents
Page Headers (document control)
A3 Distribution List Title Page
Ad Project/Task Organization 1.4 Introduction
2.1 Organizational Structure
2.2 Responsibility
25 Organization Charts
A5 Problem Definition/Background 3.0 Quality Assurance Objectives
9.0 Control of Process
14.0 Internal Quality Control
A6 Project/Task Description 9.0 Control of Process
A7 Quality Objectives and Criteria 3.0 Quality Assurance Objectives
A8 Special Training/Certification 4.0 Personnel Indoctrination and Training
A9 Documents and Records 5.0 Instructions and Procedures
9.2 Documented Procedures
13.0 Document Control
16.0 Quality Assurance and Inspection Records
B Data Generation and Acquisition
B1 Sampling Process Design (Experimental Design) N/A
B2 Sampling Methods N/A
B3 Sample Handling and Custody 14.4 Sample Custody
B4 Analytical Methods 5.0 Instructions and Procedures
9.0 Control of Process
B5 Quality Control 14.0 Internal Quality Control
B6 Instrument/Equipment Testing, Inspection, and 10.0 Preventive Maintenance
Maintenance 11.0 Control of Measurement and Test Equipment
B7 Instrument/Equipment Calibration and Frequency 11.0 Control of Measurement and Test Equipment
BS Inspection/Acceptance of Supplies and 7.0 Material Receipt and Control
Consumables 8.0 Material Storage and Control
B9 Non-direct Measurements 10.0 Data Reduction, Verification, and Reporting
B10 Data Management 10.0 Data Reduction, Verification, and Reporting
C Assessment and Oversight
c1 Assessments and Response Actions 15.0 Audits
17.0 Corrective Action
Cc2 Reports to Management 18.0 Quality Assurance Reports to Management
D Data Validation and Usability
Data Review, Verification, and Validation 12.0 Data Reduction, Verification, and Reporting
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EPA QA/R-5, “EPA Requirements for Quality

Assurance Project Plans”

Quality Assurance Program Manual

Oak Ridge, TN Laboratory

RQMT TITLE SECT TITLE
D1 14.3 Data Verification
D2 Verification and Validation Methods 12.0 Data Reduction, Verification, and Reporting
D3 Reconciliation with User Requirements 12.0 Data Reduction, Verification, and Reporting
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1.0 INTRODUCTION AND DESCRIPTION

1.1

1.2

1.3

PREFACE

Eberline Services — Oak Ridge Laboratory is a radiochemistry laboratory that specializes in
providing services for radiological assays to the environmental industry. Radionuclides are
guantified within materials such as surface water, ground water, drinking water, wastewater, soil,
sediment, sludge, vegetation, and hazardous waste. Bioassay (urine) analysis is performed for
total uranium. The objective of the laboratory is to produce the highest quality data that are
accurate, precise, legally defensible, and meet our clients data needs and requirements in a
timely and cost effective manner.

The management of Eberline Services, Oak Ridge Laboratory is committed to a rigorous Quality
Assurance (Q.A.) Program. While this commitment is necessary for the normal conduct of
business, our basic policies dictate the highest standards of ethics and integrity in the conduct of
our affairs. This philosophy and the specific procedures to attain policy objectives fromthe
framework of our Q.A. Program. We will provide only those services that are within our
gualifications and with confidence that our Q.A. Program and all related operating procedures
dictate reliable performance of those services.

PURPOSE

This manual outlines management's Q.A. policy and establishes a requirement that procedures
be promulgated and implemented to accomplish all of the quality assurance elements necessary
to fulfill our responsibility to meet or exceed client or regulatory specifications. It also provides a
means for creating mutual understanding regarding our Q.A. program and reliability techniques
with our subcontractors, suppliers, and clients. This Eberline Services-Oak Ridge Laboratory
Quality Assurance Program provides the structure, policies and responsibilities for the execution
of quality control and quality assessment operations to assure that the laboratory meets defined
standards of quality.

SCOPE

This Quality Assurance Program Manual provides guidance to meet operational Q.A.
requirements.

In addition to the documents identified in the Cross Reference Section, this Manual complies with
applicable requirements of the following the latest revisions of regulations below:

1.3.1 NRC 10 CFR Part 21, "Reporting of Defects and Non-compliance."
1.3.2 ANSI/ANS-10.3-, "Documentation of Computer Software.

1.3.3 NRC Regulatory Guide 4.15, Rev. 1, "Quality Assurance for Radiological Monitoring
Programs - Effluent Streams and the Environment."”

1.3.4 U.S. EPA QA/R-5, "EPA Requirements for Quality Assurance Program Plans."
1.3.5 DOE Order 414.1C “Quality Assurance.”

1.3.6 ISO/IEC 17025, "General Requirements for the Competence of Calibration and Testing
Laboratories."

1.3.7 USEPA Directive 2185, “Good Automated Laboratory Practices” (GALP).
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1.4

1.3.8 DOE Quality Systems for Analytical Services (QSAS)
1.3.9 DoD Quality Systems Manual for Environmental Laboratories (DoD QSM)

1.3.10 A National Environmental Laboratory Accreditation Conference (NELAC) Chapter 5
“Quality Systems”, July 2003.

1.3.11 USEPA Manual for the Certification of Laboratories Analyzing Drinking Water, EPA 815-
R-004, January 2005.

INTRODUCTION

Quality assurance, as outlined herein, is a tool that allows management to utilize the expertise
and experience of all personnel on the job. It requires each worker to be aware of his/her work
environment and to continually evaluate methods and processes to ensure that the best and
correct operation is being performed. It requests each employee to identify and suggest any
improvement to the processes while performing an operation. Improvements or changes shall be
coordinated with management who will validate improvement and disseminate the information to
all affected personnel. Management shall also, as needed, change procedures and provide
additional training. This program also requires that all personnel be qualified, and trained on a
continuing basis to maintain that qualification and be assimilated into the Oak Ridge Laboratory
quality culture.

Management will provide resources, tools, equipment, scheduling, and training to ensure
personnel can perform their duties effectively.

1.4.1 Management will also ensure that internal assessments are performed annually to
evaluate management and processes with feedback for review with a goal of improving
all areas of operations.

1.4.2 ltis only by having a quality assurance culture, with all personnel involved, that a system,
service, or product can be provided with full assurance that the best possible work, the
best possible product, or the best possible service has been provided.

1.4.3 In order to ensure that this manual is an effective management tool, subjects that are not
normally considered quality assurance, i.e. safety, security, etc., are addressed in other
management documents.

1.4.4 The following titled designations of positions are used within the Oak Ridge, TN

Laboratory:

Laboratory Manager: Refers to the General Manager of the Oak Ridge Laboratory.
Radiation Safety Officer (RSO): Refers to the RSO of the Oak Ridge Laboratory.

Emergency Coordinator: Refers to the individual who is responsible for overseeing and
directing activities and protocols associated with emergencies and disasters..

Project Manager: Refers to an individual who is responsible for client service activities
and is the single point of contact with a client for the laboratory.

Supervisor: Refers to individuals within the laboratory who are responsible for the
operational functions of a group of personnel.

Q.A. Manager: Refers to the individual who is responsible for the Laboratory’'s Q.A.
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15

1.6

1.7

1.8

1.9

Program.
DESCRIPTION

This document outlines the organization of the Q.A. functions within the laboratory. It depicts the
lines of authority, and lists the duties and responsibilities within the organization. It provides
direction for the preparation of Procedures Manuals, which provide the detailed methods of
processes and analyses that accomplish the goal of quality data in terms of precision, accuracy
and reproducibility.

CONFIDENTIAL AND PROPRIETARY INFORMATION

Oak Ridge Laboratory employees are exposed to confidential and/or proprietary information
pertaining to the company and its clients. Information concerning the report of analysis, radiation
dosimetry records, audit reports, calibration reports, and other documents relating to a project are
considered confidential. This information is to be released only to the client or to the client's
authorized representative. Each employee will sign an agreement with the Oak Ridge, TN
Laboratory concerning the security of proprietary and confidential information. A copy of the
agreement will be retained in the employee's personnel file (at the corporate office in
Albuguerque, NM).

TECHNICAL COMPLAINTS

Technical complaints will be addressed by the Laboratory Manager, Project Manager, Quality
Assurance Manager, or staff member with expertise in the area of complaint. If the complaint is
not valid, every attempt will be made to satisfy the client. If the complaint is determined to be
valid, the cause of the complaint shall be identified and corrected as soon as feasible. Verification
that the cause for a valid complaint has been corrected is the responsibility of the individual
addressing the complaint. Details of all technical complaints shall be recorded and maintained in
the customer's project file. Clients are also encouraged to provide feedback on the Eberline
Analytical website via a statement on each client report.

ETHICAL AND LEGAL RESPONSIBILITIES

Eberline Services-Oak Ridge Laboratory utilizes a clearly stated ethics policy that is discussed
with all new employees during orientation. Each employee is required to understand the high
standards of ethics and integrity required in order to perform their duties and to ensure the
integrity of the data reported in connection with their employment at the Oak Ridge Laboratory.
Each employee will understand that intentionally reporting data that are not the actual values
obtained, intentionally reporting dates and/or times or data analyses that are not the actual dates
and/or times of analyses, intentionally representing another individuals work as their own; or any
other action that may affect the integrity of the data reported by the laboratory; will be the cause
for dismissal.

ACCREDITATIONS

Through applications, pre-qualification, performance testing, and external auditing programs; the
laboratory has been granted certification by different agencies, organizations, and states. The
Laboratory maintains proficiency as required by the clients and regulatory certifying agency. The
Quality Assurance Manager maintains credentials and lists of certifying agencies. The list of
certifications maintained by the Oak Ridge Laboratory includes:

State of Tennessee, Department of Health — Laboratory Division
State of California, Department of Public Health — ELAP Branch
State of South Carolina, Dept of Health & Environmental Control, Environmental Lab Certification Program
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State of Utah, Department of Health Bureau of Laboratory Improvement

State of New Jersey, Department of Environmental Protection, Office of Quality Assurance
State of New York, Department of Health, Environmental Lab Approval Program

State of North Dakota, Dept. of Health Environ. Lab. Certification Program - Chemistry Division
State of Nevada, Dept. of Conservation Bureau of water Quality Environmental Lab Services
State of Louisiana, Department of Environmental Quality

State of Texas, Texas Commission of Environmental Quality

State of Alabama, Department of Environmental Management

Commonwealth of Virginia, Dept. of General Services Division of Consolidated Lab Services
State of Washington, Department of EcologyPerry Johnson Laboratory Accreditation, Inc.
Department of Energy (DOE)

Department of Defense (DoD)
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2.0 ORGANIZATION AND RESPONSIBILITY

2.1

2.2

ORGANIZATIONAL STRUCTURE

The Laboratory Manager has overall responsibility for this Quality Assurance Program (hereafter referred
to as the Program). In this capacity, he has delegated the responsibility for formulation, implementation,
and execution of the Program to the Laboratory Q.A. Manager.

Current organizational charts, identifying key individuals and the structure of the laboratory, are included
in the "Statement of Qualifications.” Additional organizational structure, functional responsibilities, levels
of authority, and lines of communication for management, direction, and execution of the Program are
documented below.

RESPONSIBILITY

Laboratory Management will periodically assess the integrated quality assurance program, its
performance, and its effectiveness. Problems that hinder the organization from achieving its objectives
will be identified and corrected.

Management will provide training and qualification to ensure quality products and services. Every
employee is responsible for supporting the QA program policies, procedures, and guidance with each
employee being responsible for their work. Professional qualifications and experience of all individuals
and positions are maintained. Position descriptions and resumes are kept on file in the QA office. The
specific duties of selected personnel are described below. Other job descriptions are located within an
employee’s training file in the QA office.

2.2.1 Laboratory Manager

The Laboratory Manager, under the authority of the President of Eberline Analytical Corporation,
is responsible for the overall laboratory productivity and optimization of the efforts of the analytical
staff and those who directly support the analytical effort. Staff interacts with the Lab Manager
throughout the day. The Laboratory Manager is responsible for the implementation of regulatory
standards, and national program requirements (NELAP, TNI, DOE, and DoD). The Laboratory
Manager is responsible for the all safety aspects of the laboratory operations.

The duties of the Laboratory Manager include the following.

Overall direction and general administration.

Daily operation of the laboratory.

Review of analytical procedures and practices.

Recruitment, hiring, assignment, evaluation and termination of personnel.
Training and professional development of staff.

Review of proposals, bids, pricing and quotations.

Perform an annual assessment of the laboratory operation.

2.2.2  Quality Assurance Manager

The Quality Assurance Manager operates independently from line management while reporting to
the Laboratory Manager. The QA Manager has sufficient authority and organizational freedom to
identify quality problems, to initiate, recommend or provide solutions; to verify implementation of
solutions, and if necessary, to stop work until the problem is resolved. The QA Manager has
independence from cost scheduling, and production considerations. In his capacity, he has the
authority to control processing, delivery, installation, or use of items or services until proper
disposition of an identified non-conformance, deficiency, or condition adverse to quality. The QA
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Manager has a direct line of communication to the President of Eberline Analytical Corporation for
matters of quality.

The duties and responsibilities of the QA Manager are as follows.

Develop QA procedures, instructions and plans.

Maintain surveillance over all applications of the QA Program; make recommendations
for resolution of problems, or further evaluation by management.

Monitor external audits, write responses, and ensure corrective actions.

Issue non-conformances and formal corrective action(s).

Issue stop-work orders for work that is not in compliance with requirements.

Direct, and maintain records of analytical performance evaluation programs to ensure full
and prompt participation and evaluation of results and derivation of all benefits relating
there from.

Direct, and maintain records of laboratory certification programs.

Authorized to sign and designate other personnel to sign client related Certificates of
conformance and/or non-conformance.

Ensures compliance with Regulatory Standards and National Program requirements (e.g.
NELAP, TNI, DOE, DoD, .. .)

2.2.3 Health and Safety Manager

The Health and Safety Manager reports directly to the Laboratory Manager and oversees the
daily implementation of the laboratory’s health and safety program. The program includes an
integrated chemical hygiene plan, safety orientation and training, radiation safety plans and
training, sample disposal and shipment, and safety checks and audits.

The duties and responsibilities of the Health and Safety Manager are as follows.
Administer chemical hygiene, safety, fire extinguisher, etc. training.

Management of sample disposal in conformance with the waste disposal policy.
Packaging and shipment of samples, or designation thereof, following DOT regulations.
Maintain Material Safety Data Sheet (MSDS) documentation.

Direct spill response.

Direct safety checks and audits.

Ensures compliance with regulatory standards and national program requirements
(NELAP, TNI, DoD, DOE, .. .)

2.2.4 Technical Director

The Technical Director reports directly to the Laboratory Manager and provides technical
direction or advice for the laboratory operations and/or special programs, projects, or activities.

The duties and responsibilities of the Technical Director are as follows.

Perform technical analysis for specific projects.

Make recommendations for research and development.

Write technical manuals.

Design systems, procedures, and documentation as necessary.

Assist chemistry supervisors and technicians in technical interpretation of program
requirements.

Consult with clients, make recommendations regarding analytical schemes.

2.2.5 Data Review Department Staff

The Data Review Department has been structured to handle the specific project requirements of
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our clients. The Department is responsible for producing quality control (QC) reports, for ensuring
proper assembly of data packages and production of electronic data deliverables (EDDs) that
meet the requests of the clients. Data Review personnel, in concert with the QA Manager, will
assess the requirements of the various programs and client specific requirements, then interact
with the appropriate laboratory personnel to ensure compliance with the client’s statement of
work. These efforts improve the accuracy and efficiency with which QC reports and data
packages are prepared and forwarded to the client. Data deliverables are those items associated
with the analyses of samples that are provided to the client.

Data Review staff responsibilities include the following.

= Assuring that analytical data have been correctly entered in the final report.

= Assuring that data are not released without reviews.

= Assuring that all data are released to the correct contact person.

=  Producing QC reports.

= Assembling Data Packages.

= Ensuring that submitted EDD are complete, verified and in appropriate format.

2.3 ASSESSMENT

23.1

2.3.2

2.3.3

The Laboratory Manager will perform routine and continuous assessment of the management
system to identify, correct, and prevent management problems that hinder achievement of the
organization’s objective. The assessment will focus on broad categories of management issues to
determine the effectiveness of the integrated management system.

Laboratory Manager’'s assessments will not be conducted to verify conformance to regulations,
product standards, or established procedures, but will evaluate customer and employee
perceptions relative to the following key issues.

= Mission and strategic objectives of the organization.

= Employees’ role in the organization.

= Customers’ expectations and degree to which expectations are being met.
=  Opportunities for improving quality and cost effectiveness.

= Recognizing and enhancing human resource capabilities.

Results of the Laboratory Manager's management assessment and recommendations will be
documented annually. Decisions and related actions resulting from the recommendations will be
properly followed up and evaluated for their effectiveness. Moreover, the opportunity for customer
feedback is afforded by means of an on-line customer feedback/satisfaction survey on the
laboratory website.

2.4 ORGANIZATION CHARTS

24.1

The Oak Ridge Laboratory Organization is illustrated in Figure 2.1
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Figure 2.1

Oak Ridge, TN Laboratory Organization
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3.0 QUALITY ASSURANCE OBJECTIVES
3.1 OBJECTIVES

3.1.1
3.1.2

3.1.3

3.14

3.1.5

3.1.6
3.1.7

The Oak Ridge Laboratory Q.A. Program is organized to meet the following objectives.
To ensure performance of those actions that provide confidence that quality is achieved.

To provide an effective control for the verification of characteristics of all systems, services, and
processes that produce data of the required quality.

To ensure that systems, services, processes, and deliverables meet the rigid quality and reliability
standards of the Oak Ridge Laboratory. Also, to ensure that individual client criteria pursuant to
these standards are met.

To provide a continuing monitoring service for review of operating procedures, and for overall
effectiveness and evaluation of the Q.A. Program. Also, to provide observations and
recommendations for improvement in all areas of laboratory operations where quality may be
affected.

To ensure the program provides valid records of the control measures applied to all factors
bearing on the result of investigations.

To ensure the assessment of results provides feedback to improve the process.

To foster a culture of commitment to achieve a rising standard of quality that demands that the
methods utilized to achieve the quality systems, services, processes, and deliverables be
continuously monitored and improved.

3.2 QUALITY IMPROVEMENT

Operational processes will be reviewed continually by management and employees to detect and
prevent problems and to ensure quality improvement. Any item or process that does not meet
established requirements will be identified, controlled, and corrected. The cause of problems will
be identified with corrections made to prevent recurrence. Item reliability, process
implementation, and quality-related information will be reviewed and the data analyzed to identify
items and processes needing improvement.

3.3 RESPONSIBILITIES

Employees are an integral part of the organization and are responsible to be aware of their work
environment, to review operational processes and materials utilized, to identify any problems, and
to make suggestions and recommendations for improvement. Employees are empowered to
make and/or recommend corrections to improve operations and to prevent recurrence of the
problems. Employees are also empowered, through their supervisor, to stop work where
detrimental ethical, contractual, quality, safety, or health conditions exist. Management will
immediately be made aware of any situations requiring work stoppage.

All employees are responsible for supporting the Program in principle and in detail and shall
retain responsibility for the quality of their work.

Management is responsible to be actively involved in the quality improvement process to ensure
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proper focus is maintained and for resolution of difficult issues. Management will maintain a “no
fault” attitude to encourage employees to identify problems that compromise safety and reliability.
Management will consider all recommendations for quality improvement and will recognize
employee contributions.

3.4 CORRECTIONS

Items and processes that do not meet established requirements must be identified, documented,
analyzed, and resolved. Corrective actions will be implemented and followed up to ensure
effectiveness.

No laboratory analytical data will be revised or corrected after reporting to clients without full
documentation of the process. The documentation must show: a) what necessitated the change;
b) details of the change in terms of re-run records or recalculation; c) approval process for the
change; d) formal client notification.
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4.0 PERSONNEL QUALIFICATION AND TRAINING
4.1 QUALIFIED PERSONNEL

41.1

41.2

4.1.3

The Oak Ridge Laboratory personnel who perform activities that affect quality will have
education, experience and training to ensure that suitable proficiency is achieved and maintained.
A job description, identifying position qualification and duty requirements, will be included in each
individual's training records.

All personnel will have training outlining their ethical and legal responsibilities, including the
potential punishment and penalties for improper, unethical, or illegal actions.

Personnel performing technical functions or processes will have known and documented related
work experience and minimum qualifications of education.

4.2 RESPONSIBILITY

421

4.2.2

4.2.3

Supervisors are responsible for initial evaluation of capabilities and qualifications of assigned
personnel and will assign those personnel to perform functions based on the individual's
gualifications and abilities.

Supervisors and managers are responsible for the day-to-day monitoring of assigned personnel
for evidence of unethical, improper, or illegal activities.

Appropriate training is the responsibility of the supervisors with support from management.
Training will address specific needs and will vary according to each job's requirements and
previous experience of the employee, and will ensure:

4.2.3.1 Understanding of the fundamentals of the work and its context,

4.2.3.2 Understanding of the processes and tools being used, the extent and sources of variability in

those processes and tools, and the degree to which control over the variability is maintained,

4.2.3.3 Emphasis on correct performance of the work, understanding why quality requirements exist,

and potential consequences of improper work, and

4.2.3.4 Emphasis on "doing it right the first time.” A particular emphasis is placed on employee

4.2.4

safety.

Management will provide ALL employees the resources, tools, equipment, scheduling, and
structured training to ensure personnel can perform their duties effectively. New employees will
receive detailed information concerning the general corporate policies and the specific laboratory
safety practices, and security policies. Training shall be conducted on an individual basis to
achieve and maintain suitable proficiencies. The training will include, but will not be limited to:

e Ethical and Legal responsibilities
e Health and Safety

e Radiation Protection

e Waste Management

e Quality Assurance

e Laboratory Procedures

e LIMS Operation
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4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

Access to all laboratory documents and procedures will be available at all times to all employees
who will be expected to familiarize themselves with these documents.

Milestone achievements or unique training will be noted by the supervisors via entry in the
training records. Available certificates of training, education, or awards will also be maintained
with the individual's training records.

Supervisors will monitor individual work habits to ensure proficiency is maintained, to note
progressive improvement, and to identify any needed supportive training. Additional training
requirements will be developed by the individual's supervisor.

As needed, employees will be informed of the requirements of special clients/programs
necessary to achieve their duties and responsibilities. Familiarization will be made a matter of
record.

All personnel training records will be maintained in the QA office. The details for maintenance of
training requirements and records are outlined in the Oak Ridge Laboratory Management
Procedure, MP-042 “Personnel Training."
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5.0 INSTRUCTIONS AND PROCEDURES
5.1 POLICY

The Oak Ridge Laboratory policy uses written and approved procedures for routine activities and for
analytical and operational processes. Applicable Laboratory procedures are available to all personnel.
The most current revision of the appropriate procedure will be maintained and documented on the
laboratory computer server. Departures from routine procedures due to non-standard situations or
specific requests from clients will be approved by management and fully documented.

In addition to analytical procedures (AP) the laboratory maintains Management Procedures (MP) that
describe the policy and approach for performing quality functions. Separate procedures for Health and
Safety, Radiation Protection and Waste Management, are also maintained.

511

51.2

5.1.3

514

5.1.5

ANALYTICAL PROCEDURES

Analytical procedures are descriptions of particular protocols for testing or operations. Analytical
procedures will be developed based on published reference procedures for each test or process,
and authorized for use by the Laboratory Manager.

Qualification requirements for personnel performing operations and criteria used to determine the
proficiency of the operator will be documented.

Each technical procedure will include a list of Personal Protective Equipment (PPE) required for
the operation being performed. Training for the identification, operation, use, limitations, and
disposal of the PPE will be conducted.

Each technical procedure will identify any chemicals/reagents required for completion of the
operation. Material Safety Data Sheets (MSDSs) for those chemicals/reagents will be readily
available, and training applicable to the MSDSs will be conducted.

Training will be conducted to the procedures used for processing wastes generated within the
appropriate chemistry laboratory.

5.2 PROCEDURE MANUALS

Procedure manuals consist of the individual analytical procedures for a laboratory area or for an
operation combined into one document. The procedures within the manual define all parameters
of the operations being performed to include required accuracy and completeness of specific
measurement parameters involved. Procedures will be incorporated into procedure manuals.
Signature on the Authorization and Approval page applies to all procedures in the manual.

53 FORMAT AND DISTRIBUTION

53.1

53.2

5.3.3

Procedures will comply with the format prescribed in the laboratory management procedure (MP-
021, Preparation of Technical and Project QA Documents) and will be approved by the QA
Manager and the Laboratory Manager.

Employee access to the most current revision of procedures and manuals will be through the
Laboratory computer server. Any distribution of controlled copies of any Laboratory procedure will
be in accordance with the laboratory’s document control protocol.

The Laboratory Manager is responsible for the maintenance and security of the original electronic
version of all laboratory procedures and manuals and for ensuring that the most current revision
of the procedures and manuals are promptly posted and accessible to all employees.
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5.4 REVIEW

Laboratory technical procedure, manuals and Quality Assurance Plan will be reviewed annually
and whenever program or procedural changes occur with updates as appropriate. Such reviews
will be documented. All effected laboratory personnel and document holders will be made aware
of any changes. Training of laboratory personnel on new changes will be conducted as
necessary.

5.5 REVISION

5.5.1 The appropriate supervisor, or designated representative, is responsible for revisions or changes
to the applicable procedure manuals.

5.5.2 Revisions are reviewed and approved by the organization(s) and personnel responsible for the
original document. When possible, revisions or changes will be accomplished on a page
replacement basis.

5.5.3 The Q.A. Manager will be advised of any changes in procedures required to satisfy specifications
of the client.

5.5.4 The final revision shall be reviewed, approved, and authorized by the laboratory manager and QA
manager. The electronic copy is placed on the laboratory server for access.

5.5.5 The Q.A. Manager will be responsible for the electronic retention of past revised and superseded

procedures. The Q.A. Manager will also be responsible for maintaining the server location where
current revisions are stored for employee reference.
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6.0 PROCUREMENT DOCUMENT CONTROL
6.1 PURCHASING

Procurement of material, components, supplies, reagents, equipment, and services necessary to carry on
the business interests of the Oak Ridge Laboratory is initiated by purchase requisition and controlled by
the use of an authorized purchase order number. To the extent necessary, purchase orders will require
suppliers to have a Q.A. program consistent with the requirements of this document. Detailed information
on procurement is outlined in the laboratory’s Purchasing Procedure.

6.2 PURCHASE REQUISITION REVIEW

Purchase requisitions or change orders are reviewed by purchasing department personnel to ensure
conformance to the procurement requirements. As applicable, quality related requisitions are reviewed by
Q.A. personnel prior to being processed. Change orders undergo the same review process.

6.3 CERTIFICATION/CERTIFICATE OF CONFORMANCE

All materials and processes requiring certification and certificates of conformance are identified on the
face of the purchase requisition. Adequate information is provided to ensure supplier compliance to the
required specifications. The Q.A. Manager is responsible for the retention, filing, and recall of material
certification or certificates of conformance.

6.4 SUBCONTRACTS

When subcontracting analytical work, Oak Ridge Laboratory Management will ensure that the
subcontractor can meet all the technical specification, maintain the appropriate certification (NELAP,
DOE, DoD, State, . .) and that the prospective subcontractor has a QA program consistent with the
requirements of this document. The Oak Ridge Management will secure the client approval for
subcontracting their analytical work prior to commencement of the subcontract. The Q.A. Manager is
responsible for evaluation and acceptance of the subcontractor's Q.A. program.

6.5 VENDORS

6.5.1 For procurement of quality-related items or services, the Q.A. Manager is responsible for vendor
evaluation and approval. Analytical service vendor evaluation and qualification will be through
accreditation as a secondary standard calibration laboratory (NVLAP, NIST); an audit by Oak
Ridge Laboratory personnel or an acceptable audit agency; or facility inspection, test reports, or
receipt inspections, when the quality of the materials or service can be verified by these methods.
Documentary evidence that products and services conform to procurement requirements will be
provided and retained. A list of approved vendors will be maintained by the Procurement Office.

6.5.2 The effectiveness of the control of quality by contractors and subcontractors will be assessed at
intervals consistent with the importance, complexity, and quantity of the product or services.

6.5.3 The purchasing department is responsible for maintaining a record of quality related materials
received from vendors including any reports for non-conforming material.

6.6 QUALITY RELATED SERVICES

Q.A. personnel will review the purchase requisitions for quality related services. Those services
that are determined to be quality related will include, as applicable, a statement, or wording, in the
body of the purchase order or by attachment identifying the applicable requirement.

Copy No. Radiochemistry Services




EBERLINE

SERVICES

QUALITY ASSURANCE PROGRAM Rev. 7

Effective: 8/1/13
Page 30 of 46

7.0 MATERIAL RECEIPT AND CONTROL

7.1 POLICY

Only material components, supplies, reagents or standards with acceptable quality characteristics and
from qualified vendors will be allowed into the laboratory.

7.2 RESPONSIBILITY

Receipt and initial verification of all materials and equipment received by the Oak Ridge Laboratory,
either purchased or contract (client) supplied, is the responsibility of the receiving or designated
individual. Technical verification for materials and equipment will be performed by the requisitioner or
Q.A. Manager, whichever is applicable. Quality related purchase order items will be receipt inspected

by Q.A. personnel.

7.3 MATERIAL CONTROL

Purchased material is controlled by the Laboratory Supervisor or designated individual.

7.3.1 The receiving and stock control clerk, or designated individual, is responsible for the expedient
and correct routing of all initially accepted received materials to stock, or to the requisitioner.

7.3.2 Purchasing department personnel are responsible for maintaining a record of materials received
from vendors, including Rejected Material Report or equivalent form, for any non-conforming

material.

7.4 NON-CONFORMING MATERIAL

When received material, affecting quality, has been determined to be non-conforming, the requisitioner
will work with the purchasing agent and will be responsible for proper processing.

7.5 RECORDS

Records of receipt of services and supplies that affect the quality of laboratory operation will be identified
with date of receipt, expiration date, source, lot or serial identifier, and calibration or certification records

as appropriate.
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8.0 MATERIAL STORAGE AND CONTROL
8.1 POLICY

All materials and supplies in storage will have the necessary protection to preclude deterioration,
corrosion, or damage during storage life and will carry identification sufficiently clear to ensure that only
those materials specified by process instructions will be withdrawn from material storage and issued for
processing.

Only analytical grade chemicals and reagents, bearing such grade identification will be utilized by the
Laboratory. Each container will be assigned a unique identification number upon receipt. The date of
receipt will be posted on each container. The use and the retention (shelf life) of such chemical will be
monitored by the Laboratory Supervisor.

All standards used by the Laboratory must be NIST certified. Each standard must be accompanied with
a certificate showing the name, composition, concentration, reference number and NIST Certification.
The use and distribution of these standards will be monitored by the LIMS. The certificate and
certification documents of standards will be controlled by the QA department.

8.2 RESPONSIBILITY

Only authorized personnel will have access to, and the responsibility for, control and issue of materials
or supplies. Materials and supplies will be stored to allow for ready identification. Care will be taken to
preclude mixing of rejected material and supplies with those that are qualified for issue.
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9.0 CONTROL OF PROCESS
9.1 STANDARD PRACTICES

Standard practices applicable to services provided by the Oak Ridge Laboratory are contained in
documented procedures and this Q.A. Program Manual. Every effort is made to implement and fulfill the
requirements of Federal and local laws, rules, guidance(s), and directives as may be applicable to the
operational practices within the Oak Ridge Laboratory. These may include but are not limited to:

9.1.1
9.1.2

9.1.3

9.14
9.1.5

Federal and State rules and regulations.

Consensus standards related to the services performed (e.g., American National Standards
Institute).

Regulatory Guides published by the Nuclear Regulatory Commission, Department of
Energy, the Environmental Protection Agency, and the Department of Defense.

Specific contractual agreements with clients.

Where conflicts may occur among any of the above items, the client will be notified and
requested to specify the practice to be followed.

9.2 DOCUMENTED PROCEDURES

Routine analytical operating procedures are documented. Each laboratory procedure includes
guality control criteria that are applicable to that process. The laboratory management will
develop, promulgate, and implement procedures that document the operations performed in the
laboratory. Additionally, the following general procedures or documents, as applicable, will be

developed:
9.2.1 Quality Assurance Procedures
9.2.2 Radiation Safety Manual and Procedures
9.2.3 Sample Control Procedures
9.2.4 Purchasing Policies and Procedures
9.2.5 Data Review Procedures
9.2.6 Environmental Compliance Procedures
9.2.7 Safety Procedures
9.2.8 Chemical Hygiene Plan
9.2.9 Hazard Communications Program
9.2.10 LIMS Procedures
9.2.11 Management Procedures
9.2.12 Analytical Procedures

9.3 RESPONSIBILITY

The Laboratory Manager, or designated representative, determines which instructions or
procedures require quantitative or qualitative acceptance criteria and specify the appropriate
criteria on special contracts or projects.
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9.4 WORK POLICY

All work to be performed by the Oak Ridge Laboratory on client samples is authorized by the
client and controlled through a Laboratory Information Management System (LIMS) work order
document which incorporates the client's requirements. (Or by some other document deemed
necessary by the Laboratory Manager or Project Manager as directed by the customer)

94.1

9.4.2

9.4.3

9.4.4

The work order specifies those analyses necessary to assure compliance with contractual
obligations.

The Project Manager or designated personnel —under the authority of the Laboratory
Manager, are responsible for notifying the Q.A. Manager and performing laboratory
departments, through the appropriate supervisor, of all contract requirements including
reporting format and quality control criteria. This may be done by reference to other
documents (e.g., Purchase Order, statement of work, technical specifications, etc.) that
delineates the contract requirements.

The Project Manager or designee —under the authority of the Laboratory Manager-, will
ensure planning, scheduling, and resources are considered when contracting for or
accepting work.

When subcontracting analytical services, the Project Manager or designated individual
under the authority of the Laboratory manager-, will assure that:

The client is notified in writing of the intention to subcontract any portion of the testing to
another party.

If the work is covered under NELAP, the work will be placed with a laboratory accredited
under NELAP for the tests to be performed.

Records, demonstrating that the above requirements have been met, are retained in the
project folder.
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10.0 PREVENTIVE MAINTENANCE

10.1

10.2

10.3

POLICY

Preventive maintenance is performed as required on instrumentation and equipment to prevent
down time and to ensure reliable performance. The laboratories maintain instrument redundancy
that precludes the requirement for a repair and maintenance capability for instrumentation.
Maintenance and/or repair of equipment are performed by the equipment manufacturer or
authorized representative under contract or purchase order.

MAINTENANCE

Preventive maintenance procedures will be developed for use where instructions are not provided
in the manufacturer supplied operator's manual. As applicable, each department will maintain a
major equipment and measurement standards list. A record of instrument maintenance,
calibration, and repair, if applicable, will also be maintained. The supervisors and operating
personnel are responsible for complying with the department maintenance schedule.

SPARE PARTS

Supervisors will ensure that an adequate inventory of spare parts and consumables is
requisitioned and maintained for instrumentation in their area in order to prevent down time or
compromise operating conditions.
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11.0 CONTROL OF MEASUREMENT AND TEST EQUIPMENT
MEASUREMENT AND TEST EQUIPMENT CALIBRATION POLICY

This section establishes the controls and calibration requirements for all analytical and nuclear
measurement equipment. An equipment list will be maintained indicating calibration status.

111

11.2

11.3

1111

11.1.2

11.1.3

11.1.4

11.15

11.1.6

11.1.7

All equipment whose operation and function directly affect the quality of service will be
inspected/calibrated at established intervals. As applicable, equipment will be suitably
identified to reflect calibration status. If an instrument is determined to be out-of-tolerance, it
will be segregated, or otherwise clearly identified as inoperable. Records of each calibration
will be kept in appropriate logbooks or files. Instruments whose calibrations are performed
during method operations are calibrated and controlled in accordance with the method
requirements. Run logs will be maintained for this category of instrumentation.

The equipment used to determine the quality characteristics and accuracy of instruments will
be checked and verified either internally (dependent upon capability), or by qualified
calibration services.

Frequency of inspection/calibration will be based on use of the equipment or instrument,
environmental conditions in which it is used, its inherent stability, manufacturer's
recommendation, and the wear or deterioration resulting from its use.

Certified standards are used for all primary calibrations. National Institute of Standards and
Technology (NIST) or NIST traceable, Environmental Protection Agency (EPA), New
Brunswick Laboratory (NBL), or Department of Energy (DOE) standards are used, when
available, for the primary calibrations or verification of primary calibrations.

All preparations of standard solutions are recorded in a standards preparation logbook or
file. Identities of standards are such that a secondary standard or dilution can be traced,
through subsequent actions, back to the initial certification. Records of these reference
standards are organized in a secure location in the QA office.

Quality control check standards are used to record instrument sensitivity and linearity and to
verify proper response. Methods and calibration entries are dated, initialed, and
documented by the analyst.

Measuring and test equipment are tagged as to calibration or operating status for periodic
processes performed on a scheduled interval of greater than one month. For processes
performed more frequently, separate documentation will be available for verification of
operational status. Instruments that are too small to be tagged or are subject to a wide
variety of calibrations shall have separate documentation of status available.

RESPONSIBILITY

Testing and/or calibration of equipment and instruments will be performed under the direction of
the supervisor, the department manager, or the operations manager and performed under
suitable environmental conditions.

PROCEDURES

All tests and calibrations will be performed in accordance with written procedures that contain
provisions for ensuring that all prerequisites for the given test have been met, including
appropriate equipment to be used.
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11.4

115

11.6

11.7

11.8

CERTIFICATION AND CERTIFICATES OF CALIBRATION

11.4.1 To the extent possible, calibration will be traceable to NIST. Records of traceability will be

maintained along with records of routine calibrations of each instrument or measurement
system. Where no NIST traceability exists, the basis used for calibration will be
documented.

11.4.2 Equipment records will be maintained to indicate past and current status, and to provide

reproducibility and traceability of results.
RADIOACTIVE SOURCE CALIBRATION

Radioactive sources used as calibration standards will be periodically calibrated and controlled.
Current calibration certificates will be kept on file.

CALIBRATION RECORDS

Supervisors will ensure that calibration data for instruments and radioactive sources is recorded
in the instrument logbook, on data work sheets, on computer files and/or control charts. When
required, new calibration charts will be prepared when there is measurable change in calibration
effect on instruments that have been calibrated. If an instrument is determined to be out of
tolerance, it will be segregated or otherwise clearly tagged as inoperable and not used until
repaired.

REPORTS GENERATED FROM USE OF A DEFICIENT INSTRUMENT

If a major deficiency in an instrument or device is detected during periodic calibration procedures,
the technician will immediately notify the supervisor, the operations manager, and the Q.A.
Manager. A conference will immediately be scheduled to investigate and decide what corrective
action is to be taken on past data and reports resulting from the use of the deficient instrument or
device. A record of corrective actions will be maintained.

PERFORMANCE CHECKS OF RADIATION SCREENING INSTRUMENTS

Performance checks will be made to ensure the continuing capability of radiation screening
instruments. Procedures will include efficiency checks and background determinations. The
procedure and frequency of each check is optimized for each detector system to provide
assurance of the detector's performance. Documentation of the checks and the results are kept
for all operations.
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12.0 DATA REDUCTION, VERIFICATION, AND REPORTING

12.1

12.2

12.3

USE OF COMPUTER HARDWARE AND SOFTWARE

Computer programs used in the production or support of client data are either purchased, or
developed using approved development methodology. Such programs are independently
validated, verified, and documented. Changes are controlled to assess the potential impact of the
change on the performance of the program.

DATA REDUCTION AND VERIFICATION

Sample receipt and distribution through the laboratory is documented by the sample receiving
technician. Sample handling, subsampling, and preparation for counting measurement are
documented by the laboratory technicians.

12.2.1 The successful completion of an analysis is monitored by the Counting Room staff. The

Laboratory Manager, or designated individual, performs the final review and approves the
data.

12.2.2 Calculation methods, transcriptions, and data flow, plus times and locations of the various

tiers of review are detailed in the specific procedure.
REPORTING

The Project Manager or designated individual is responsible for providing the client with the
required analytical results. Reports to clients will be reviewed for accuracy and completeness
and, where required, analytical methods and minimum/method detection limits (MDL) will be
reported. Laboratory reports of analyses will be signed by an authorized individual who, along
with the person who signed the data sheets, can attest to the fact that the data was generated in
accordance with established procedures.
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13.0 DOCUMENT CONTROL
POLICY

The primary formal communication methods within the Oak Ridge Laboratory departments are
documents that inform or direct activities affecting purchasing, sample analyses and reporting,
instrument calibration and/or testing, radiation controls, proper handling of wastes, radiation
safety, and Health and Safety. These documents are controlled by the Q.A. Program Manual,
Operating Procedure Manuals, other documented procedures, or by interoffice memoranda.
Drawings and specifications are not controlled as separate documents but are included in
controlled procedures where applicable. The QA Office controls logbooks used to document the
analysis of samples (see MP-023, Documentation of Analytical Laboratory Notebooks).

RESPONSIBILITY

131

13.2

13.2.1

13.2.2

13.2.3

13.2.4

13.2.5

13.2.6

13.2.7

The Q.A. Manager is primarily responsible for maintaining files of all controlled documents
and will:

e Review the Quality Assurance Program Manual and provide recommendations for
updating.

e Ensure that all holders of controlled documents receive updates to the documents.

e Maintain files of controlled document distribution indicating document title, number,
revision number, assigned date, and the name of the individual to whom the
document is assigned.

e Forward revisions of controlled documents to assigned individuals. An
acknowledgment form will accompany each document revision for verification of
receipt and to provide disposition instructions for the superseded pages

e Maintain a Master List of current procedures which includes procedure number,
procedure title, current revision number, and date on which the current revision
became effective. The list will be continually updated to reflect all new revisions or
new procedures issued. An electronic copy of this list shall be available for employee
reference at all times.

Uncontrolled copies of controlled documents will be distributed only if marked
"Uncontrolled.”

Superseded and/or obsolete documents are isolated from use or destroyed. Upon training
to new revisions, employees sign to verify the destruction of all uncontrolled copies of
obsolete revisions.

Each employee is responsible for requesting revisions or changes to operating procedures
for their area of responsibility.

The Q.A. Manager will be advised of any changes in procedures required to satisfy client
specific requirements.

Client information and records such as contract requirements, project descriptions, analytical
data and results submitted to the client; and all laboratory records associated with such
submittal will be maintained by the laboratory for a minimum of 5 (Five) years. Clients will be
contacted and queried for disposition instructions for their related documentation.

If or when the laboratory may transfer ownership, is decommissioned, or goes out of
business, ALL clients will be notified and asked to provide specific direction regarding the
transfer or disposition of documents and records related to their project(s).
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14.0 INTERNAL QUALITY CONTROL

14.1

LABORATORY ANALYTICAL SERVICES

Precautions are taken in the chemistry laboratories to avoid cross-contamination of samples and
to ensure the reporting of accurate results. Quality control samples are analyzed along with
routine samples to indicate when results may be in error due to improper operation or calibration
of equipment, inadequate training of personnel, a deficiency in the procedure, or cross-
contamination from other samples.

1411

14.1.2

14.1.3

14.1.4

14.1.5

14.1.6

Laboratory Precision - Laboratory management personnel are responsible to ensure that
analytical results are reproduced internally within acceptable limits.

Precision and Accuracy - Replicate standards and/or samples are used to estimate the
precision of each analytical test procedure for a known matrix. Data control limits are
established to satisfy the requirements of specific measurements based on prior
knowledge of the measurement system and method validation studies. Certified
standards and/or spiked samples are used to estimate chemical recovery and accuracy
for these procedures for known matrices.

Calibration and Performance Checks of Nuclear Measurement Systems - Reference
standards are used for calibrating nuclear measurement systems. In addition to
calibration of all instrumentation, routine monitoring is performed to ensure the continuing
integrity of the instrument performance. The monitoring parameters performed include
efficiency checks, background determinations, and energy calibrations. The procedure
and frequency of each check is optimized for each detector system to provide assurance
of the detector's performance. Documentation of the checks and the results are kept for
all systems. The supervisor is responsible for these calibration and performance checks.

Duplicate Analysis - Duplicate aliquots of randomly selected samples will be processed
on a routine basis. The analyst will always process samples in accordance within
approved operating procedures. The evaluation of the duplicate analysis will be based on
examination of the difference between the duplicates. A statistical analysis of the data
may be performed when a cursory evaluation indicates problems with the results. If the
two results agree within the three standard deviation limits, a more detailed evaluation
will generally not be necessary. Results of duplicate analyses will be included in the
monthly Q.C./Q.A. report.

Detection and Elimination of Bias - Where possible, calibration will be with standards that
are traceable to NIST. However, traceability to NIST is not always possible and reliance
on other suppliers may be necessary (e.g., International Atomic Energy Agency, U.S.
Department of Energy, U.S. Environmental Protection Agency, or commercial supplier
such as Analytics, Amersham Biosciences, AEA Technology, etc.). Standards in the
appropriate geometry or form will be used to determine efficiency of instruments on a
periodic basis. In the calibration process, the ideal standard will be a known quantity of
the radionuclide to be measured, prepared in exactly the same geometry as the samples
and counted under the same conditions. In this way, factors such as self-absorption,
backscatter, sample geometry, and detector efficiency will be accounted for empirically.

Spiked Samples - A known quantity of calibrated radioactive standard solution will be
added to an aliquot of the sample or to a "blank™ sample for replicate analysis. When the
entire analytical system is operating properly, the laboratory record will demonstrate the
accuracy and precision of the data. Divergent data from the spiked sample will point out
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14.2

14.3

problem areas. If the data is consistently higher or lower than the known value, bias in
the analytical procedure is indicated. This may require a search for personnel errors, re-
standardization of carriers or tracers, and/or recalibration of counting equipment. .

14.1.7 Background Determination - The type of equipment and environmental factors contribute
to variation in the counting rate of instrument background. The background of each
system instrument will be determined and recorded with sufficient frequency to provide a
firm statistical basis for that measurement and to ensure response to potential instrument
problems or other artifacts such as controlled contamination.

14.1.8 These background determinations will include use of the items that most closely duplicate
the analytical configuration in type, geometry, and with any associated fixtures. In some
cases, true blanks are not available, but the closest practicable analog is used.

14.1.9 Some systems are sufficiently stable to require no change in backgrounds used for data
reduction (e.g., uranium daughter gamma-rays found in gamma spectra due to adjacent
building materials and earth). In this case, backgrounds will be compared to historical
data to insure sufficient stability. Other systems experience enough variability to require
computed backgrounds based upon running averages.

14.1.10 Background data will be recorded in the logbook or computer file for that specific
instrument along with calibration data and instrument maintenance records.

14.1.11 Blanks - Blank samples are routinely analyzed to verify control of contamination and
process. Results of processed blanks will be included in the monthly Q.C./Q.A. report.

14.1.12 Collaborative Testing - The Oak Ridge Laboratory participates in collaborative testing or
inter-laboratory comparison programs. Natural or synthetic samples prepared to contain
known concentrations of certain radionuclides are sent to participating laboratories by an
independent referee group such as the DOE Radiological and Environmental Sciences
Laboratory DOE, Idaho Falls, Idaho (MAPEP); by a NELAC approved provider such as
the Environmental Resources Agency (ERA), Environmental Measurements Laboratory
(EML), or by customer(s).

These programs enable Oak Ridge Laboratory personnel to document the precision and
accuracy of radioactivity measurements, identify instrumental and procedural problems, and
compare performance with other laboratories.

QUALITY CONTROL AND DATA REPORTS

14.2.1 Quality Control Reports

Quality control results will be summarized, and include with every sample/group of samples.
14.2.2 Data Reports

Routine performance requires documentation of all pertinent information with the basic
documents dated and initialed or signed. Required documentation will be the initial work order,
Chain-of-Custody (CoC), or document that records all pertinent information such as the identity of
the sample and analyses to be performed. The data report will include technical analysis notes,
logbooks, work sheets all raw data and other information used in performing the analysis. The
report of analysis will be the final report of the data to the client and is issued in accordance with
the laboratory's procedure for review and processing, as well as any client specific requirements.

DATA VERIFICATION

Routine performance requires inclusion of all pertinent information with basic documents dated
and initialed or signed. The work order has recorded such information as the identity of the
samples and analyses to be performed. All raw data and other information used in performing the
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14.4

analyses are documented.

14.3.1 Electronic Deliverables Verification - Project managers, or designated individuals, are
responsible for ensuring that electronic deliverables are complete and accurate.

Sample Custody

Samples are assigned a unique laboratory identification number, marked on a label that is applied
directly to the container and which identifies the work order and laboratory fraction. Sample
control personnel are designated sample custodians for strict (legally defensible) CoC samples.
Locked buildings, refrigerators, freezers, and cabinets are available for CoC samples. Sample
custody forms or technician analysis notes are used for tracking all samples through the
analytical process. Details for radiological survey of samples, sample security, sample disposal,
etc. are outlined in approved Sample Control Procedures. Sample chemistry and nuclear
counting requirements are assigned by the laboratory manager, or designated individuals.
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15.0 AUDITS

151

15.2

15.3

POLICY

The Oak Ridge Laboratory has established a comprehensive system of planned and documented
audits to verify compliance with all aspects of the Q.A. Program. An audit is defined as a
documented activity performed in accordance with written procedures or checklists to verify, by
examination and evaluation of objective evidence, that applicable elements of the Q.A. Program
have been developed and effectively implemented in accordance with specific requirements.
Audits will be performed by persons not having direct responsibility for those areas being audited.

15.1.1 Customer Access to the Oak Ridge Laboratory Facilities and Personnel - The client is
frequently responsible for auditing the Oak Ridge Laboratory’s performance relative to
contractual requirements. The exact nature of this responsibility is relative to the nature of
the regulatory or licensing requirements, the significance of the services, and the
technical expertise available or inherent within the client's organization. The need for, and
frequency of, client audits is dependent upon the above factors. A client may authorize an
independent agency to perform an audit on its behalf. When possible, the facilities,
equipment, and records (proprietary information excluded) of the Oak Ridge Laboratory
will be made available for client inspection along with the necessary personnel to permit
verification of quality characteristics.

15.1.2 The Q.A. Manager will coordinate and participate in audits conducted by the client or the
client's representative.

15.1.3 Internal Audits - The Q.A. Manager will audit the laboratory operations to verify
compliance with established procedures and requirements set forth in the Q.A. Program
Manual. Use of a checklist will insure items in compliance are noted as well as any
requirements for improvement.

15.1.4 External Audits - External audits of organizations providing services to the Analytical
Services Group are scheduled at a frequency commensurate with the status and
importance of the activity.

RESPONSIBILITY
Audits will be directed by the Q.A. Manager with assistance from designated personnel.

15.2.1 The Q.A. Manager will be responsible for an independent quality assurance audit of each
department.

15.2.2 The Q.A. Manager will be responsible for assuring that audits are performed by
knowledgeable professionals.

15.2.3 An independent qualified auditor will audit areas of responsibility assigned to the Q.A.
Manager.

DOCUMENTATION
Audit results will be documented by the Q.A. Manager.
15.3.1 The Laboratory Manager shall be provided a copy of the audit report.

15.3.2 The QA Manager will determine if there are any corrective actions required and the
individual responsible for implementing the corrective action
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15.4  DEFICIENT AREAS
15.4.1 The responsible Manager will ensure correction of the identified deficiencies.

15.4.2 The Q.A. Manager will verify that action is taken to correct any deficiency and will take
follow-up action to ensure that corrections have been completed.

15.4.3 The Q.A. Manager will ensure close out, with documentation, of the audit after corrective
actions have been completed.

15.4.4 For uncorrected or unresolved deficiencies, after due diligence, the Q.A. Manager will
petition the Laboratory Manager to bring to bear his authority for resolution of the
deficiencies.

15,5 FREQUENCY OF AUDITS

The Q.A. Manager will ensure internal audits are conducted on an annual basis. Additional
selective audits will be conducted when one or more of the following conditions exist:

15.5.1 When significant changes are made in functional areas of the Q.A. Program, including
significant reorganization or procedure revisions.

15.5.2 When assessment of the Program's effectiveness is considered necessary.

16.0 QUALITY ASSURANCE AND INSPECTION RECORDS
16.1 POLICY

Records that provide objective evidence of the quality of work are generated and maintained. These
records include controlled logbooks, customer instructions, sample analyses data sheets, and results of
reviews, inspections, tests, audits, corrective actions, reports, and training records. Also included are
related data such as personnel qualifications, procedures, and equipment records.

16.2 RESPONSIBILITY

The responsibility for initiation, completeness, and reliability of Q.A. records is vested in the appropriate
supervisor, with periodic verification checks by the Q.A. Manager. All Oak Ridge Laboratory personnel
performing processes or services associated with the work being performed will assist in the efforts.

16.3 RECORDS

16.3.1 Inspection and test records will, at a minimum, identify the inspector or data recorder, the
type of observation, the results, the action taken in connection with any deficiencies
noted, and the date of the inspection or test.

16.3.2 All required records will be legible and of a quality that can be copied. Records shall be
completed using reproducible ink. Errors or incorrect entries will be lined through with a
single line, dated, and initialed by the recorder.

16.3.3 Correspondence from clients may be made available for inspection at the discretion of
client representatives and authorization from the originating organization.

16.3.4 Q.A. records will be identified and controlled by customer number and/or client
identification as applicable.

16.4 STORAGE OF RECORDS

16.4.1 Quality assurance records will be firmly attached in binders, placed in folders or
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envelopes, and, if applicable, cross referenced by client identification and stored in a
secure area.

16.4.2 Q.A. records will be properly stored and made available to the client upon request.
16.4.3 Records will be maintained in a secured and protective storage area.

16.4.4 Records will be identified and be retrievable.

16.4.5 CoC records are included with the sample set records.

16.4.6 Longer retention or duplication of records is available at the specific direction from the
client.

16.4.7 Laboratory management will be responsible for governing access to, and controlling the
records.

16.4.8 Analytical reports and source calibration data will be retained for a minimum of five years
after results are reported to the client.

16.4.9 Procurement records will be retained for a minimum of five years or as required by the
contract.

16.4.10 All records and analyses performed pertaining to (NELAC) accreditation will be kept for a
minimum of 5 years and would be available for inspection by the accrediting authorities
during this period even without prior notification to the laboratory.

17.0 CORRECTIVE ACTION

17.1

17.2

POLICY

The Oak Ridge Laboratory policy is to ensure continuous acceptable quality levels for services
provided. Conditions adverse to quality will be identified and corrected as soon as practical.

CORRECTIONS
17.2.1 CORRECTIVE ACTION REPORT (CAR)

In the case of a significant condition adverse to quality, the cause of the condition shall
be determined and corrective action taken to preclude recurrence. The identification,
cause, and corrective action shall be documented and reported to appropriate levels of
management. Follow-up action shall be taken to verify implementation of this corrective
action and documented via a Corrective Action Follow-Up form. The Corrective Action
Report (CAR) Form shall be used to document this condition. Typically, the Q.A.
Manager will initiate investigation and corrective action by issuing a Corrective Action
Report (CAR) in any of the following situations:

e When an audit reveals circumstances that will adversely affect quality (Audit Finding)
as determined by the Q.A. Manager.

e When any results of an inter-comparison study are out of control, or for non-
participation.

e When procedural or technical problems arise and the Q.A. Manager determines that
they will significantly affect quality.

Copy No.

Radiochemistry Services
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18.0

17.3

17.4

17.5

NON-CONFORMANCE REPORT (NCR)

A non-conformance is a deficiency in a characteristic, procedure, or documentation that renders
the quality of an item unacceptable, however, is not considered a significant condition that would
require an investigation by use of a CAR. In the laboratory, non-conformances can include
physical defects, incorrect or inadequate documentation, and deviations from an established
protocol, plan, or documented technical requirement. This condition is documented using a Non-
Conformance Report (NCR) Form.

RESPONSIBILITY
All laboratory personnel are responsible to communicate any evidence of unacceptable quality
performance to their supervisor, the responsible manager, and/or the Q.A. Manager.

17.4.1 The responsible manager will ensure investigation of a condition adverse to quality,
determine assignable cause, and provide recommendation(s) for corrective action.

17.4.2 The responsible manager will ensure action is initiated to correct the assignable cause of
the adverse condition and to determine and initiate the specific corrective action(s)
necessary to preclude recurrence.

17.4.3 The Q.A. Manager will review CARs, NCRs, and routine Q.C. reports for evidence of
unacceptable quality.

17.4.4 Copies of the completed CARs and NCRs will be kept on file by the Q.A. Manager.
CLIENT NOTIFICATION

The client will be notified when any Corrective Action is initiated due to evidence of unacceptable
quality that is related to their contract.

QUALITY ASSURANCE REPORTS TO MANAGEMENT

18.1

18.2

POLICY

The Oak Ridge Laboratory policy is to keep management apprised of all quality assurance
problems, actions taken to correct them, and any actions taken to prevent recurrence.

QUALITY ASSURANCE REPORTS

18.2.1 Quality Assurance Reports are prepared quarterly by the QA Manager and submitted to
upper management. The reports shall include discussion of inter-comparison studies,
status of corrective actions, and quarterly QA objectives.

18.2.2 The Q.A. Manager will report all general or system audit results, problems, corrective
actions, and replies.

Copy No.
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Document Revision History

Revision Effective Date Changes From Previous Revision

7 8/1/13 e Document Revision History table implemented

e Added Emergency Coordinator to title designations of
positions in Section 1.4.4

e Updated list of accreditations in section 1.9 to reflect
all current certifications

e Updated Laboratory Organization Chart

e Removed requirement for employees to maintain hard
copies of procedures in work area.

Copy No. Radiochemistry Services



PERRY JOHNSON LABORATORY
ACCREDITATION, INC.

Certificate of Accreditation

Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of:

Eberline Ananlytical — Oak Ridge Laboratory
601 Scarboro Road, Oak Ridge, TN 37830-7371

(Hereinafter called the Organization) and hereby declares that Organization has met the requirements of
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration
Laboratories” and the DoD Quality Systems Manual for Environmental Laboratories Version 4.2
10/26/2010 and is accredited is accordance with the:

United States Department of Defense
Environmental Laboratory Accreditation Program
(DoD-ELAP)

This accreditation demonstrates technical competence for the defined scope:

Environmental Testing
(As detailed in the supplement)

Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this
certificate. This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the
Organization hereby covenants with the Accreditation body’s duty to observe and comply with the said rules.

Initial Accreditation Date: Issue Date: Accreditation No.: Certificate No.:
WJ December 18, 2012 December 18, 2012 70747 L12-194

Tracy Szerszen . The validity of this certificate is maintained through ongoing assessments based
President/Operations Manager on a continuous accreditation cycle. The validity of this certificate should be
confirmed through the PJLA website: www.pjlabs.com

For PJLA:

Perry Johnson Laboratory
Accreditation, Inc. (PJLA)
755 W. Big Beaver, Suite 1325
Troy, Michigan 48084
Page 1 of 3




Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Eberline Analytical — Oak Ridge Laboratory
601 Scarboro Road, Oak Ridge, TN 37830-7371
Michael McDougall Phone: 865-481-0683

Accreditation is granted to the facility to perform the following testing:

Matrix

Standard/Method

Technology

Analyte

Air/Aqueous

Eberline SOP EiChroM AM-01

Alpha Spectroscopy

Isotopic Curium

Air/Aqueous/Solid

AP-016

Beta GPC

Chlorine-36

Air/Aqueous/Solid

AP-026

Beta LSC

Carbon-14

Air/Aqueous/Solid

ASTM D-5174

KPA

Total Uranium

Air/Aqueous/Solid

Eberline SOP EiChroM Ni-01

Beta LSC

Nickel-63

Air/Aqueous/Solid

Eberline SOP EML Pu-01

Alpha Spectroscopy

Isotopic Plutonium

Air/Aqueous/Solid

Eberline SOP EML Th-01

Alpha Spectroscopy

Isotopic Thorium

Air/Aqueous/Solid

Eberline SOP EPA 903.0

Alpha Spectroscopy

Radium-226

Air/Aqueous/Solid

EiChroM Np-01

Alpha Spectroscopy

Neptunium-237

Air/Aqueous/Solid

EiChroM Sr-01

Beta GPC

Strontium-90

Air/Aqueous/Solid

EiChroM Sr-01

Beta GPC

Total Strontium

Air/Aqueous/Solid

EiChroM Tc-01

Beta LSC

Technetium-99

Air/Solid

Eberline SOP EiChroM AM-01

Alpha Spectroscopy

Americium-241

Air/Solid

Eberline SOP EML Pb-01

Beta GPC

Lead-210

Air/Solid

Eberline SOP EML Po-01

Alpha Spectroscopy

Polonium-210

Air/Solid

Eberline SOP EML U-02

Alpha Spectroscopy

Isotopic Uranium

Air/Solid

Eberline SOP EPA 903.0

Alpha GPC

Total Radium

Air/Solid

Eberline SOP EPA 904.0

Beta GPC

Radium-228

Air/Solid

LANL ER-130

Gamma Spectroscopy

Gamma Emitting Radionuclides

Aqueous

EPA 900.0

Alpha Beta GPC

Gross Alpha & Beta

Aqueous

EPA 901.1

Gamma Spectroscopy

Gamma Emitting Radionuclides

Aqueous

EPA 903.0

Alpha GPC

Total Radium

Aqueous

EPA 904.0

Beta GPC

Radium-228

Aqueous

EPA 906.0

Beta LSC

Tritium

Aqueous

EPA 908.0

Alpha Spectroscopy

Isotopic Uranium

Aqueous/Solid

EiChromM Am-01

Alpha Spectroscopy

Americium-241

Solid

EiChromM Am-01

Alpha Spectroscopy

Isotopic Curium

Issue: 10/12

This supplement is in conjunction with certificate #L12-194
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Perry Johnson Laboratory Accreditation, Inc.

PJLA

October 1, 2012

Mr. Michael McDougall

Eberline Analytical — Oak Ridge Laboratory
601 Scarboro Road

Oak Ridge, TN 37830-7371

Dear Mr. McDougall:

This letter is to confirm that you have successfully completed your accreditation assessment. A
certificate has now been granted and posted on our website. As you are aware, PJLA will no
longer be issuing expiration dates on our certificates. Your certificate # L.12-194 will remain
valid as long as you continue to maintain your annual assessments and reaccreditation
assessments as stated in your customer agreement with PJLA. At this time, we have confirmed
that your annual assessments will be conducted during the month of June each calendar year.
This will include an interim surveillance assessment and a full system reassessment to be
completed by June 2014. Once your reassessment is conducted and approved by our
accreditation committee a revised status letter will be provided to you. Please allow PJLA at
least 120 days from your assessment due date to issue this letter.

Please feel free to release this letter to any interested parties as confirmation of your certificate
validity. Also, please remind them that your certificate is posted on our website at all times.
Any changes in regards to your accreditation status will be reflected on our website.

We would like to thank you for your patronage and we look forward to continuously serving

your accreditation needs in the future. If we can assist you any further, please feel free to
contact us at any time.

Sincerely,

Clasg g

Tracy Szerszen
President/Operations Manager

755 W. Big Beaver Rd. - Suite 1325 - Troy, MI 48084 - Phone: 1-877-369-LABS or 248-519-2603 - Fax: 248-213-0737




State of New Jersey

Department of Environmental Protection
Certifies That

Eberline Services - Oak Ridge
Laboratory Certification |ID # TN0O0O4

is hereby approved as a

Nationally Accredited Environmental Laboratory
to perform the analyses as indicated on the Annual Certified Parameter List

which must accompany this certificate to be valid

having duly met the requirements of the
Regulations Governing The Certification Of
Laboratories And Environmental Measurements N.J.A.C. 7:18 et. seq.
and

having been found compliant with the 2009 TNI Standard approved by the
The NELAC Institute

Expiration Date June 30, 2014

A 32LH VALY
&om,m E. Aiello, Manager
OmmanMOcme}mchbnm

__‘Z:umHU is a NELAP Recognized Accreditation Body

This certificate is to be conspicuously displayed at the laboratory with the annual certified parameter list in a location on the premises visible to the public,
Consumers are urged to verify the laboratory’s current accreditation status with the State of NJ, NELAP.



New Jersey Department of Environmental Protection
Environmental Laboratory Certification Program

LABORATORY PERSONNEL LIST

Effective as of: 07/01/2013

Laboratory Name: EBERLINE SERVICES - OAK RIDGE Laboratery Number: TN004 Activity ID: NLC130001

601 SCARBORO RD
OAK RIDGE, TN 37830

Position: Lead Tech. Director

Employee Category/Instrument Start Date End Date  Documentation Status Complete Date  Comments
AHMED HALOUMA. 7/1/2005 7/31/2012  Complete/Qualified

MIKE McDOUGALL 7/31/2012 Complete/Qualified

Position: QA Officer

Employee Category/Instrument Stari Date FEnd Date  Documentation Status Complete Date  Comments
SABA ARNOLD 7/31/2012 Complete/Qualified

AHMED HALOUMA 4/16/2002  7/31/2012  Complete/Qualified

Position; Supervisor/Tech Dir

Employee Category/Instrument Start Date End Date  Documentation Status Complete Date  Comments
AHMED HALOUMA SPWO07, 08, WPP0Y or 10 7/1/2005 /3172012 Complete/Qualified

MARY TURNER SDWO7, 08, WPP09 or 10 7/31/2012 Complete/Qualified

Laboratory Personnel List as of; 0740172013

Pagel of 1



Laboratory Name: EBERLINE SERVICES - OAK RIDGE Laboratory Number: TN004 Activity ID: NLC136001

601 SCARBORO RD
OAK RIDGE, TN 37830

New Jersey Department of Environmental Protection
National Environmental Laboratory Accreditation Program

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS

Effective as of 07/01/2013 until §6/30/2014

Category: SDWO7 — Radiechem.: Radioactivity / Radionuclide

Eligible to

Report
Status: NiData State Code Matrix Technique Description Approved Method Parameter Deseription
Certified Yes uT SDW07.01000 Dw Proportional or Scintillation [EPA 900.0} Gross - alpha-beta
Certified Yes uT SDW07.03100 DW (Gamma Spectrometry [EPA 901.1] Gamma emitters.
Certified  Yes Ut SDW07.03900 DW Radiochemical [EPA 903.0] Radium - 226
Certified Yes uT SDW07.04100 DwW Precipitation [EPA 904.0] Radium - 228
Certified Yes uT SDW07.05000 Dw Precipitation [EPA 903.03 Radium - total
Certified Yes UT SDW07.06000 DW Total Sr & Strontivm 90 [EPA 905.0] Strontium - 89, 90
Certified Yes uT. SDWO07.06010 DWW Strontium 90 [EPA 905.0] Strontium - 90
Certified Yes uT SDW07.07000 - DW Distillation/Liquid Scintillation [EPA 906.0] Tritium
Certified Yes uTr SDW07.0§100 DW Co-Precipition [EPA $08.0] Uranium
Certified Yes uT SDW(7.08400 DwW Radiochemical / Alpha Counting [EPA 907.0] Uranium
Certified - Yes ur SDW07.09000 DW Radiochemical / Alpha Counting [EPA 907.0] Plutonrium

Category: WPPOY -- Radiochem.: Radicactivity / Radionuclide

Eligible to

Report
Status NiData State Code Matrix Technique Description Approved Method Parameter Description
Certified Yes uT WPP09.01000 NPW Proportional or Scintillation {EPA 900.0] Gross - alpha
Certified Yes uT WPP09.03000 NPW Proportional Counter [EPA $00.0] Gross - beta
Certified Yes uT WPP09.05000 NPW Precipitation [EPA 903.0] Radium - total
Certified Yes uT WPP09.05010 NPW Proportional [EPA 903.0] Radium - 226
Certified Yes ur WPP09.06020 NPW Co-Precipitation / Beta Counting [EPA 904.0] Radium - 228
Certified Yes urt WPP09.07000 NPW Gamma Spectrometry [EPA 901.1}% Photon Emitters
Certified Yes ur WPP(9.08000 NPW Precipitation / Beta Counting [EPA 905.0] Strontium - 89, 80
Certified Yes uT WPP09.08100 NPW Precipitation / Beta Counting [EPA 905.0] Strontium - 90
Category: SHW09 — Miscellaneous Parameters

Eligible to

Report
Status NJData  State Code Matrix Technique Description Approved Method Parameter Description
Certified Yes uT SHW09.60000 NPW, SCM Proportional Counter [SW-846 9310] Gross - alpha-beta
Certified Yes ut SHW09.60100 NPW, SCM Precipitation [SW-846 9315] Alpha Emitting Radium Isotopes

KEY: AE = Air and Emissions, BT = Biological Tissues, DW = Drinking Water, NPW = Non-Potable Water, SCM = Solid and Chemical Materials

---- Annual Certified Parameters List ----

Effective as of 07/01/2013 until 06/30/2014

Page 1 of 2



Stute of }ﬁ'zﬁs Fersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE . , BOB MARTIN
Governor Office of Quality Assurance Commissioner
401 East State Streef

P.0. Box 420, Mail Code 401-02D
Trenton, New Jersey 08625-0420
Telephone: (609) 292-3950
Facsimile: (609) 777-1774

KV GUADAGNO
Lt. Governor

Dear Laboratory Managef:

A Certificate and an Annual Certified Parameter List (ACPL) that reflects the current status of
your facility are enclosed. If there are any discrepancies, please ‘contact your Laboratory
Certification Officer to verify information and make arrangements for a new ACPL. Effective
with the receipt of this letter, your facility’s certification status is valid through June 30, 2014.
Both the ACPL and Certificate should be conspicuously displayed at your facility in a location
on the premises that is visible to the public.

As always, we are available to discuss any comments or questions. Please do not hesitate to
contact your Laboratory Certification Officer or me.

Sincerely,

7 oseph F. Aiello, Manager

o

Enclosure(s)

New Jersey is an Equal Opportunity Employer : Printed on Recycled Paper and Recyclable




New Jersey Umvwi.:m,:» of Environmental Protection B
National Environmental Laboratory Accreditation Pregram

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS
Effective.as of 07/01/2013 until 06/30/2014

Laboratory Name: EBERLINE SERVICES - OAK RIDGE  Laboratory Number: TNOO4 Activity ID: NLC130001

601 SCARBORO RD :
OAK RIDGE, TN 37830

Category: SHWO09 -- Miscellaneous Parameters

Eligible to

Report
Status NJData  State  Code Matrix Technique Description Approved Method Parameter Description
Certified Yes uT SHW09.60110 NPW, SCM Precipitation [SW-846 9320] Radium - 228

KEY: AE = Air and Emissions, BT = Biological Tissues, DW = Drinking Water, NPW = Non-Potable Water, SCM = Solid and Chemical Materials

---- Annual Certified Parameters List ----  Effective as of 07/01/2013 until 06/30/2014

oseph F. Aiello, Manager

Paga2 of 2
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Catherine B. Templeton, Director

Promoting and protecting the health of the public and the environment

September 19, 2012

MICHAEL MCDOUGALL

EBERLINE SERVICES OAK RIDGE LAB
601 SCARBORO RD

OAX RIDGE, TENNESSEE 37830

Laboratory 1. D. 84013
Dear Michael Mcdougall:

Your amended certificate and associated parameter list(s) are enclosed. These documents
now represent the certificate of record for your laboratory. Any certificate(s) and
associated parameter list(s) received prior to your receipt of these documents are now
null and void and should be destroyed. Please be reminded that all environmental data
submitted to the Department is reviewed to ensure that the reporting laboratory possesses
the necessary certification. Data reported by laboratories without the proper certification
will be addressed by the affected enforcement programs.

If you have any questions, or problems are detected concerning your certificate, please
contact this office within ten (10) working days.

Sincerely,

OWEERS Y

Carol F. Smith, Director
QOffice of Environmental Laboratory Certification
Bureau of Environmental Services

Enclosures

SOUTHCAROLINADEPARTMENT OF HEALTH ANDENVIRONMENTAL CONTROL
Office of Environmental Laboratery Certification
2600 Bull Street, Columbia, SC 29201 * Phone: (803) 896-0970 = Fax: (803)896-0850 * www.scdhecgov




PROMOTE PROTECT PROSPER

South Carolina Department of Health
and Environmental Control

is hereby certified to pe analyses as document 4 bn the attached parameter

list(s). This certification does not.gt
laboratory’s adherence to prescnbed

‘data generated, but indicates the
quality control, records keeping, and

reporting procedures. This certificate is the property of S.C. DHEC and must be surrendered
upon demand. This certificate is non-transferable and is valid only for the parameters and

methodology listed on the attached parameter list(s).

Laboratory Director: MICHAEL MCDOUGALL M é’m%

Certifying Authority: TN Director
Date of Issue: September 18, 20712
Date of Expiration: December 15, 2014
Certificate Number: 84013001

Office of Environmental Laboratory Certification

CR-010021 2/11




SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
ENVIRCNMENTAL LABORATORY CERTIFICATION PROGRAM

EBERLINE SERVICES OAK RIDGE LAB (Laboratory ID 84013) .
Laboratory Director: MICHAEL MCDOUGALL Date of Issue: September 19, 2012

Certifying Authority: TN Expiration Date: December 15, 2014
Certificate Number: 84073007

SAFE DRINKING WATER ACT

INORGANIC - RADIOLOGICAL

GROSS ALPHA EPA 200.0 (1980)
GROSS BETA EPA 900.0 (1980)
RADIUM 226 : EPA 903.0 {1980}
RADIUM 228 EPA 904.0 {1880}
STRONTIUM 90 EPA 205.0 {1980}

TRITIUM EPA 906.0 (1280}
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State of Tennessee
Department of Environment & Conservation
Division of Water Supply

Certifies That

Eberline Services Laboratory

Having Met the Requirements of the Regulations for the
Certification of Laboratories Analyzing Drinking Water
is hereby Approved as a

State Certified Laboratory in Radiochemistry

To perform the Analyses as Indicated on the Certified Parameter List
For the Public Water Systems of Tennessee

Laboratory ID Number TN02042 - Effective through December 15, 2014

A. Craig LaFever
Laboratory Certification Manager

Division of Water Supply

This certification is subject to performance on E.P.A. Performance
Evaluation Samples, laboratory inspections
and payment of annual fees




Eberline Services

Attn: Ahmed Halouma
601 Scarboro Road
Oak Ridge, TN 37830-7371

Parameter

Radiological

Cesium-134 (Radioactive)
Cesium-137 (Radioactive)
Cobalt-60 (Radioactive)
Gross Alpha

Gross Beta

Radium-226

Radium-228

Strontium 89 (Radioactive)
Strontium 90 (Radioactive)
Tritium (Radioactive)
Uranium (Natural)
Uranium (Radioactive)

Certified Parameters - 2011

TENNESSEE
TN02042
EPA_ Approved
Parameter # Method
4270 EPA - 901.1
4276 EPA - 901.1
4142 EPA - 901.1
4000 EPA - 900.0
4100 EPA - 900.0
4020 EPA - 903.0
4030 EPA - 904.0
4172 EPA - 905.0
4174 EPA - 905.0
4102 EPA - 906.0
4006 EPA - 908.0
4400 ASTM - D 5174-02

EPA # TNO1067

Study Type

Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test
Proficiency Test

Date
Complete

5/19/2011
5/19/2011
5/19/2011
5/19/2011
6/19/2011
5/19/2011
5/19/2011
5/19/2011
5/19/2011
5/19/2011
5/19/2011
5/19/2011

12/16/2011
PT Provider / WS #
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85
ERA / RAD-85

Page 1 of 1
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
6th Floor, L & C TOWER, 401 Church Street
Nashville, Tennessee 37243-1549

December 27, 2011

Mr. Ahmed Halouma, QA Mgr
Eberline Analytical Corporation
601 Scarboro Road

Oak Ridge, TN 37830-7371

Re: Audit Report
Lab # TN02042

Dear Mr. Halouma:

Division of Water Supply personnel visited your laboratory and performed an audit on

December 12 and December 13, 2011. We would like to thank you and your staff for your
courtesy during the audit.

. Certification Status

The certification for Radiochemistry analyses shall be valid untii December 15, 2015.
Continued compliance with the State of Tennessee certification criteria is subject to the
USEPA laboratory certification criteria and procedures for quality assurance (Manual for the
Certification of Laboratories Analyzing Drinking Water, Fifth Edition, 2005).

Eberline Analytical Corporation Laboratory (TN02042) is granted Certification for the
Radiochemistry methods and parameters listed on the enclosed Certified parameter list.

Il. List of Deviations

No Deviations noted.



lll. Remarks

We appreciate the willingness to share detailed explanations of the methodolc_)gy and
quality control. As discussed, please forward us the completed SOPs for Uranlum'234
and 238 analysis by alpha spectrometry and the SOPs for Strontium-89 and Strontium-
90.

IV. Personnel

Name Specialty
Michael R. McDougall Laboratory Manager
Ahmed Halouma Quality Assurance Manager

If you have any questions please do not hesitate to contact the Laboratory Certification Officers
Craig LaFever (615-532-0181) Craig.LaFever@.tn.gov or Prasad Subbanna (865-594-5557)
Prasad.Subbanna@tn.gov.

Sincerely,

A. Craig LaFever
Laboratory Certification Officer
Tennessee Division of Water Supply

cC: file

Enclosure



NELAP - RECOGNIZED

CALIFORNIA STATE

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH

CERTIFICATE OF NELAP ACCREDITATION
Is hereby granted to

Eberline Analytical Corporation (EPA# TN0O1067)

601 Scarboro Road
Oak Ridge, TN 37830

Scope of the Certificate is limited to the
“NELAP Fields of Accreditation”
which accompany this Certificate.

Continued accredited status depends on successful
ongoing participation in the program.

This Certificate is granted in accordance with provisions of
Section 100825, et seq. of the Health and Safety Code.

Certificate No.: 08261CA
Expiration Date: 7/31/2014

Effective Date: 8/1/2013

Richmond, California avid Mazzera, Ph.D., Assistantdfvision Chief

subject to forfeiture or revocation Division of Drinking Water and Environmental Management







NELAP RECOGNIZED

Eberline Analytical Corporation (EPA# TNO1067)

601 Scarboro Road
Oak Ridge, TN 37830

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH
NELAP Fields of Accreditation

Certificate No.

Phone: {865) 481-0683 Primary AA: UT TNO10672012-2

08261CA
Renew Date: 7/31/2014

106 - Radiochemistry of Drinking Water

106.010 001 EPA900.0

Gross Alpha

106.010 002 EPA$00.0

Gross Beta

106.030 003 EPA901.1

Gamma Emitters

106.050 001 EPA903.0

Total Alpha Radium

106.050 002 EPA903.0 Radiem-226
106.060 001  EPA S04 Radium-ZZB.
106.070 001 EPA905.0 Strontium-83, 80
106.070 002 EPA905.0 Strontium-89
106.070 003 EPAS05.0 Strontiurn-80
106.080 001 EPA906.0 Tritium
106,090 001 EPA908.0 ° Uranium
106.480 001 ASTMD5174-97 Uranium
112 - Radiochemistry of Wastewater
112010 001 EPAS900.0 ' Gross Alpha
112.010 002 EPA900.0 Gross Beta
112.140 002 EPAIHA Gamma
112.160 001 EPAS04.0 Radium-228
112,180 001 EPA906.0 Tritium
112,190 001 EPA 90890 Uranium
118 Radiochemistry of Hazardous Waste
118.010 001 EPA 9310 Gross Alpha
118.010 002 EPAS310 (3ross Bela
118.020 601 EPA 9315 Radium, Total -
118.030 001 EPAS320 Radium-228

As of 7/9/2013 , this list supersedes all previous lists for this certificate number.
Customers: Please verify the current accreditation standing with the State.

Page 1 of 1




PeEGGY M. HATCH

BoBBY JINDAL 2
= SECRETARY

GOVERNOR 2
State of Louisiana
DEPARTMENT OF ENVIRONMENTAL QUALITY
ENVIRONMENTAL SERVICES
July 1, 2013

LELAP Lab ID # 05005

Al No. 168684
Accreditation Year FY2014
Renewal due FY 2016

Ms. Saba Arnold Seaver

Eberline Services - Oak Ridge Lab
601 Scarboro Rd

Oak Ridge, Tennessee 37830-7371

Re:  Scope of Accreditation

Dear Ms. Arnold Seaver:

The Louisiana Department of Environmental Quality’s laboratory accreditation program, in accordance
with Louisiana Administrative Code, Title 33, Part I, Subpart 3, Laboratory Accreditation, accredits this
laboratory for Fiscal Year 2014. This accreditation does not constitute an endorsement of the suitability
of the listed methods for any specific purpose. The laboratory is accredited for the method as identified
on the application for accreditation; if the method is partially identified on the application for
accreditation, the laboratory is accredited for the versions listed on the current application or referenced
in the laboratory standard operating procedure.

National Environmental Laboratory Accreditation Program (NELAP) accreditation is granted only for
those methods/analytes for which “NELAP” is indicated as the type of accreditation. “STATE” is
indicated as the type of accreditation for those methods/analytes for which accreditation by the
Louisiana Environmental Laboratory Accreditation Program (LELAP) is granted. Accreditation is
dependent on the laboratory’s successful ongoing compliance with regulations as outlined in the
Louisiana Administrative Code, Title 33, Part I, Subpart 3, Laboratory Accreditation, and with the
standards adopted by the NELAP Accreditation Council.

The accreditation certificate is the property of the State of Louisiana. Should your accreditation be
suspended or revoked, your laboratory must return the certificate of accreditation to the department and
delete any electronic copies until your accreditation status is restored.

LAC 33:1.5313.A and/or NELAC 5.5.10.1 require that the laboratory report include all relevant
information. Therefore, the certificate number shall be placed in the upper right corner of all laboratory
reports. If the test report includes results of any test for which the laboratory is not accredited, the
unaccredited results must be clearly identified as such.

Post Office Box 4313 - Baton Rouge, Louisiana 70821-4313 - Phone 225-219-3181 - Fax 225-219-3309
www.deq.louisiana.gov



Ms. Saba Arnold Seaver

Eberline Services - Oak Ridge Lab
July 1, 2013

Page 2 of 2

We request that you examine the scope of accreditation attachment for accuracy and
completeness. If you find that an analyte for which you expected to be accredited is not listed, please
examine your records to ensure that:

1. You have met the requirements for successful participation in proficiency test studies as outlined
in LAC 33:1.4711 and in the NELAC Standard 2.7.2.

2. In the case of accreditation by recognition, the requested analyte must be listed for the requested
method and matrix on both the certificate issued by the Primary Accreditation Body and on the
Louisiana application form.

If after reviewing this information, the scope and/or certificate are inaccurate, please notify us
immediately.

If you have any questions, please contact your assigned assessor Dr. Alicia B. Ryan, Environmental
Scientist at (225) 219-1352.

Sincerely,

Lourdes Iturralde

Administrator

Notifications and Accreditations Section

OES, Public Participation & Permit Support Services Division

LI:PB:abr



STATE OF LOUISIANA
DEPARTMENT OF ENVIRONMENTAL QUALITY

Is hereby granting a Louisiana Environmental Laboratory Accreditation to

DEQ

LOUISIA Eberline Services - Oak Ridge Lab
601 Scarboro Rd
Oak Ridge, Tennessee 37830-7371

Agency Interest No. 168684

According to the Louisiana Administrative Code, Title 33, Part I, Subpart 3, LABORATORY ACCREDITATION, the State of Louisiana formally
recognizes that this laboratory is technically competent to perform the environmental analyses listed on the scope of accreditation detailed in the
attachment.

The laboratory agrees to perform all analyses listed on this scope of accreditation according to the Part I, Subpart 3 requirements and
acknowledges that continued accreditation is dependent on successful ongoing compliance with the applicable requirements of Part I. Please
contact the Department of Environmental Quality, Louisiana Environmental Laboratory Accreditation Program (LELAP) to verify the laboratory’s
scope of accreditation and accreditation status.

Accreditation by the State of Louisiana is not an endorsement or a guarantee of validity of the data generated by the laboratory. To be accredited

initially and maintain accreditation, the laboratory agrees to participate in two single-blind, single-concentration PT studies, where available, per
year for each field of testing for which it seeks accreditation or maintains accreditation as required in LAC 33:1.4711.

% Certificate Number: 05005

A

Lourdes lturralde, Administrator Expiration Date: June 30, 2014

Notifications and Accreditations Section Issued On: July 1, 2013
Public Participation & Permit Support Services Division




STATE OF LOUISIANA Eberline Services - Oak Ridge Lab

DEPARTMENT OF ENVIRONMENTAL QUALITY Al Number: 168684

Issue Date: July 1, 2013 Expiration Date: June 30, 2014
601 Scarboro Rd, Oak Ridge, Tennessee 37830-7371

Certificate Number: 05005

Air Emissions

NONE NONE NONE NONE NONE

Non Potable Water

2830 - Gross-alpha EPA 900 10112400 NELAP uT
2840 - Gross-beta EPA 900 10112400 NELAP uT
2826 - Gamma Emitters EPA 901.1 10112808 NELAP uT
1128 - Radium-223 EPA 903 10113209 NELAP uT
2960 - Radium-224 EPA 903 10113209 NELAP uT
2965 - Radium-226 EPA 903 10113209 NELAP uT
2750 - Total alpha radium EPA 903 10113209 NELAP uT
2970 - Radium-228 EPA 904 10113607 NELAP uT
2995 - Strontium-89 EPA 905 10113801 NELAP uT
3010 - Strontium-89, 90 EPA 905 10113801 NELAP uT
3005 - Strontium-90 EPA 905 10113801 NELAP uT
3030 - Tritium EPA 906 10114008 NELAP uT
3035 - Uranium EPA 908 10114202 NELAP uT
2830 - Gross-alpha EPA 9310 10208205 NELAP uT
2840 - Gross-beta EPA 9310 10208205 NELAP uT
100210 - Alpha Emitting Radium Isotopes EPA 9315 10208409 NELAP uT
2970 - Radium-228 EPA 9320 10208603 NELAP uT

Solid Chemical Materials

2830 - Gross-alpha EPA 9310 10208205 NELAP uT
2840 - Gross-beta EPA 9310 10208205 NELAP uT
100210 - Alpha Emitting Radium Isotopes EPA 9315 10208409 NELAP uT
2970 - Radium-228 EPA 9320 10208603 NELAP uT

Biological Tissue

NONE NONE NONE NONE NONE

Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program.
Page 1 of 1












Texas Commission on Environmental Quality

h

zm_.>_u-_»_ooouz_wm_n_ __.mcoqmﬁoa‘ >ooaa:m:o___.__ is :m_ﬂm_g_mé_mama to

mcm:_:m_m,mE_omm - Oak _»_ao_m.“_«muonqmﬁoa\
601 Scarboro Road
Oak Ridge, TN 37830-7371

in accordance with Texas Water Code Chapter 5, Subchapter R, Title 30 Texas Administrative Code Chapter 25, and
the National Environmental Laboratory Accreditation Program.

The laboratory's scope of accreditation includes the fields of accreditation that accompany this certificate. Continued accreditation depends
upon successful ongoing participation in the program. The Texas Commission on Environmental Quality urges customers to verify the
laboratory's current location(s) and accreditation status for particular methods and analyses (www.tceq.texas.gov/goto/lab). Accreditation
does not imply that a product, process, system or person is approved by the Texas Commission on Environmental Quality.

Co—

Certificate Number: T104704443-13-5 B o . ExectffiveBirector Texas Commission on

Effective Date: 10/1/2013 - SRR o o * Environmental Quality
Expiration Date: 9/30/2014 S : _ . Sl



Texas Commission on
Environmental Quality

NELAP - Recognized Laboratory Fields of Accreditation

Certificate: T104704443-13-5
Eberline Services - Oak Ridge Laboratory Expiration Date: 9/30/2014
601 Scarboro Road Issue Date: 10/1/2013

Qak Ridge, TN 37830-7371

These fields of accreditation supercede all previous fields. The Texas Commission on Environmental Quality urges customers to
verify the laboratory's current accreditation status for particular methods and analyses.

Matrix: Drinking Water

Method EPA 800.0

Analyte AB Analyte 1D Method ID
Gross-aipha ut 2830 10112400
Gross-beta ut 2840 10112400

Method EPA 901.1

Analyte AB Analyte ID Method ID
Gross gamma ut 2855 10112808
Radioactive cesium ut 2955 10112808

Method EPA 903.0

Analyte AB Analyte 1D Method ID

Radium-226 uT 2965 10113209
Method EPA 904.0

Analyte AB Analyte ID Method ID

Radium-228 uT 2970 10113607
Method EPA 905.0

Analyte AB Analyte ID Method ID
Strontium-89 52) 2995 10113801
Strontium-90 ut 3005 101133801

Method EPA 906.0 '

Analyte AB Analyte ID Method 1D

Tritium ur 3030 10114008
Method EPA 908.0

Analyte AB Analyte ID Method ID

Uranium ut 3035 10114202




Texas Commission on
Environmental Quality

NELAP - Recognized Laboratory Fields of Accreditation

Certificate: T104704443-13-5
Eberiine Services - Oak Ridge Laboratory Expiration Date: 9/30/2014
601 Scarboro Road Issue Date: 10/1/2013

Oak Ridge, TN 37830-7371

These fields of accreditation supsercede all previous fields. The Texas Commission on Environmental Quality urges customers to
verify the laboratory's current accreditation status for particular methods and analyses.

Matrix: Non-Potable Water

Method EPA 900.0

Analyte AB Analyte ID Method ID
Gross-alpha ut 2830 10112400
Gross-beta ut 2840 10112400

Method EPA 903.0

Analyte AB Analyte ID Method 1D

Total radium ut 2975 10113209
Method EPA 908.0
Analyte AB Anaiyte ID Method ID

Uranium Ut 3035 10114202

Page 2 of 3
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Texas Commission on
Environmental Quality

NELAP - Recognized Laboratory Fields of Accreditation

Certificate: T104704443-13-5
Eberiine Services - Oak Ridge Laboratory Expiration Date: 9/30/2014

601 Scarboro Road Issue Date: 10/1/2013

Oak Ridge, TN 37830-7371
These fields of accreditation supercede all previous fields. The Texas Commission on Environmental Queality urges customers to

verify the faboratory's current accreditation status for particular methods and analyses.

Matrix: Solid & Chemical Materials

Method EPA 9310

Analyte AB Analyte ID Method {D
Gross-alpha uT 2830 10208205
Gross-beta Ut 2840 10208205

Page 3of 3




State of Utah

Department of Health
Environmental Laboratory Certification Program
Cettification is hereby granted fo

Eberline Services - Oak Ridge Laboratory

601 Scarboro Road
Oak Ridge, TN 37830

Has conformed with the
2009 TN! Standard
Scope of accreditiation is limited to the
State of Utah Accredited Fields of Accreditiation
Which accompanies this Certificate

EFPA Number: TNO1067
Expiration Date: 9/30/2014
Certificate Number; TN010672013-3

obos.

xo‘?: M. Atkinson, Ph.D, _._Oru
Director, Utah Public Health Laboratory

1 UTAH DEPARTMENT OF
J% HEALTH

Continued accredited status depends on successful ongoing particitpation in the program. Mw ﬂ-r
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State of Utah
Gary R Herbert
Governor
Gregory S Bell

Lieutenant Governor

Utah Departruent of Health
W. David Patton Ph.DD
Executive Director

Division of Disease Control and Prevention
Robyn M. Atkinson, Ph.D, HCLD
Directar, Utah Public Health Laboratory

EPA Number: TNO1067 Attachment to Certificate Number: TN010672013-3 Page 1 of 4
Eberline Services - Oak Ridge Laboratory Start Date Expires AB
Program/Matrix: CWA (Non Potable Water)
Method EPA 900
Gross-alpha 10/1/2013 9/30/2014 uT
Gross-beta 10/1/2013 9/30/2014 uT
Method EPA 901.1
Cesium-134 10/1/2013 9/30/2014 uTt
Cesium-137 10/1/2013 9/30/2014 ut
Gamma Emitters 10/1/2013  9/30/2014 ut
Method EPA 903
Radium-223 10/1/2013  9/30/2014  UT
Radium-224 10/1/2013 9/30/2014 uT
Radium-226 10/1/2013 9/30/2014 uT
Method EPA 904
Radium-228 10/1/2013 9/30/2014 uT
Method EPA 905
Strontium-89 10/1/2013 9/30/2014 UT
Strontium-89, 90 10/1/2013  9/30/2014  UT
Strontium-80 10/1/2013 9/30/2014 uTt
Method EPA 906.0
Tritium 10/1/2013 9/30/2014 uTt
Method EPA 908
Uranium 10/1/2013  ©/30/2014 uTt

8. A® (Tl DEPARTMENT OF

= HEALT

www.health utah.govlelsflabimp/

H

4431 South 2700 West - Taylorsville, UT 84129 « phone (801) 965-2400 - fax (801) 965-2544




EPA Number: TNO1067

Attachment to Certificate Number: TN010672013-3 Pagelof4
Eberline Services - Oak Ridge Laboratory Start Date  Expires AB
Program/Matrix: RCRA (Non Potable Water)
Method EPA 9310
Gross alpha-beta 10/1/2013 9/30/2014 uTt

Method EPA 9315
Total alpha radium

Method EPA 9320
Radium-228

Y

UTAH DEPARTMENT OF

HEALTH

10/1/2013

10/1/2013

9130/2014  UT

9/30/2014 UT

‘4431 South 2700 West » Taylorsville, UT 84129 « phone (801) 865-2400 - fax (801) 965-2544

www.health.utah_gov/els/labimp/




EPA Number: TNO1067

Attachment to Certificate Number: TNO010672013-3

Eberline Services - Oak Ridge Laboratory Start Date

Page 3 of 4

Expires AB

Program/Matrix: RCRA (Solid & Hazardous Material)

Method EPA 9310
Gross alpha-beta

Method EPA 9315
Total alpha radium

Method EPA 9320
Radium-228

Je

Y 9

UTAH DEPARTMENT OF

HEALTH

10/1/2013

10/1/2013

10/1/2013

9/30/2014  UT

9/30/2014  UT

9/30/2014  UT

4431 South 2700 West « Taylorsville, UT 84129 « phone (801) 965-2400 « fax (801) 965-2544

www.health,utah.gov/els/labimp/




EPA Number: TN0O1067 Attachment to Certificate Number: TNO010672013-3 Paged of 4
Eberline Services - Oak Ridge Laboratory Start Date Expires AB

Program/Matrix: SDWA (Potable Water)
Method ASTM D5174-02

Uranium 10M1/2013  9/30/2014 Ut
Method EPA 00-02

Gross-alpha 10/1/2013 9/30/2014 Ut
Method EPA 900.0

Gross-alpha 10/1/2013  9/30/2014 ut

Gross-beta 10/1/2013  9/36/2014 uT
Method EPA 901.1

Cesium-134 10M/2013  9/30/2014 uTt

Gamma Emitters 10/1/2013 973072014 uT

lodineg-131 10/1/2013  9/30/2014 Ut
Method EPA 903

Radium-223 10/1/2013  9/30/2014 uT

Radium-224 10/1/2013  9/30/2014 uT

Radium-226 10/1/2013 9/30/2014 uT

Total radium 10/1/2013 9/30/2014 ut
Method EPA 904

Radium-228 10/1/2013 ©/30/2014 uTt
Method EPA 905

Strontium 10/1/2013 ©/30/2014 uT

Strontium-89 10/1/2013  9/30/2014 Ut

Strontium-80 10/1/2013  9/30/2014 uTt
Method EPA 906

Tritium 10/1/2013 9/30/2014 uT
Method EPA 907.0

Americium-241 10/1/2013 9/30/2014  UT

Curium-242 10/1/2013 8/30/2014 uT

Curium-243 10/1/2013  9/30/2014 uTt

Curium-244 10/1/2013  9/30/2014 uTt

Neptunium-237 10/1/2013 9/30/2014  UT

Plutonium-238 10M1/2013 9/30/2014 uT

Plutonium-239 10/1/2013  9/30/2014 uT

Plutonium-240 10/1/2013  9/30/2014 Ut

Thorium 10/1/2013 9/30/2014 uT

Uranium 10/1/2013 9/30/2014 UT
Method EPA 908

Uranium 101172013 9/30/2014 uTt

The Utah Environmental Laboratory Certification Program {(ELCP) encourages clients and data users to verify the most current certification letter for
the authorized method.

The analytes by method which a laboratory is authorized to perform at any given time will be those indicated in the most recent certificate letter. The
most recent certification letter supersedes all previous certification or authorization letters. it is the certified laboratory’s responsibility to review this
letter for discrepancies. The certified laboratory must document any discrepancies in this letter and send noftice to this bureau within 15 days of
receipt. This certificate letter will be recalled in the event your laboratory's certification is revoked.

& ¢ 4431 South 2700 West « Taylorsville, UT 84129 » phone (801) 965-2400 « fax (801) 965-2544
UTAH DEPARTMENT OF www.health.utah.govielsabimp/
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Utah Department of Health
W. David Patton Ph.D
Executive Director

prerese,

g&;

Division of Disease Control and Prevention

State of Utah Robyn M. Atkinson, Ph.D, HCLD

Gary R Herbert Director, Utah Public Health Laboratory
Governor

Gregory S Bell

Lieutenant Governor

EPA Number: TN01067 Attachment to Certificate Number: TN010672013-3 Page 1 0f4
Eberline Services - Oak Ridge Laboratory Start Date Expires AB

Program/Matrix: CWA (Non Potable Water)
Method EPA 900

Gross-alpha 10/1/2013 9/30/2014 uT

Gross-beta 10/1/2013 9/30/2014 uT
Method EPA 901.1

Cesium-134 10/1/2013 9/30/2014 uT

Cesium-137 10/1/2013 9/30/2014 uT

Gamma Emitters 10/1/2013 9/30/2014 uT
Method EPA 903

Radium-223 10/1/2013 9/30/2014 uT

Radium-224 10/1/2013 9/30/2014 uT

Radium-226 10/1/2013 9/30/2014 uT
Method EPA 904

Radium-228 10/1/2013 9/30/2014 uT
Method EPA 905

Strontium-89 10/1/2013 9/30/2014 uT

Strontium-89, 90 10/1/2013 9/30/2014 uT

Strontium-90 10/1/2013 9/30/2014 uT
Method EPA 906.0

Tritium 10/1/2013 9/30/2014 uT
Method EPA 908

Uranium 10/1/2013 9/30/2014 uT

4431 South 2700 West « Taylorsville, UT 84129 « phone (801) 965-2400 « fax (801) 965-2544
L UTAH DEPARTMENT OF www.health.utah.gov/els/labimp/
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EPA Number: TN0O1067

Attachment to Certificate Number: TN010672013-3

Eberline Services - Oak Ridge Laboratory Start Date

Page 2 of 4

Expires AB

Program/Matrix: RCRA (Non Potable Water)

Method EPA 9310
Gross alpha-beta

Method EPA 9315
Total alpha radium

Method EPA 9320
Radium-228

t UTAH DEPARTMENT OF

~ HEALTH

10/1/2013

10/1/2013

10/1/2013

9/30/2014 uT

9/30/2014 uTt

9/30/2014 uTt

4431 South 2700 West « Taylorsville, UT 84129 « phone (801) 965-2400 « fax (801) 965-2544

www.health.utah.gov/els/labimp/



EPA Number: TN0O1067

Attachment to Certificate Number: TN010672013-3

Eberline Services - Oak Ridge Laboratory Start Date

Page 3 of 4

Expires AB

Program/Matrix: RCRA (Solid & Hazardous Material)

Method EPA 9310
Gross alpha-beta

Method EPA 9315
Total alpha radium

Method EPA 9320
Radium-228

t UTAH DEPARTMENT OF

~ HEALTH

10/1/2013

10/1/2013

10/1/2013

9/30/2014 uT

9/30/2014 uTt

9/30/2014 uTt

4431 South 2700 West « Taylorsville, UT 84129 « phone (801) 965-2400 « fax (801) 965-2544

www.health.utah.gov/els/labimp/



EPA Number: TN01067 Attachment to Certificate Number: TN010672013-3 Page 4 of 4
Eberline Services - Oak Ridge Laboratory Start Date Expires AB

Program/Matrix: SDWA (Potable Water)
Method ASTM D5174-02

Uranium 10/1/2013 9/30/2014 uT
Method EPA 00- 02

Gross-alpha 10/1/2013 9/30/2014 uT
Method EPA 900.0

Gross-alpha 10/1/2013 9/30/2014 uT

Gross-beta 10/1/2013 9/30/2014 uT
Method EPA 901.1

Cesium-134 10/1/2013 9/30/2014 uT

Gamma Emitters 10/1/2013 9/30/2014 uT

lodine-131 10/1/2013 9/30/2014 uT
Method EPA 903

Radium-223 10/1/2013 9/30/2014 uT

Radium-224 10/1/2013 9/30/2014 uT

Radium-226 10/1/2013 9/30/2014 uT

Total radium 10/1/2013 9/30/2014 uT
Method EPA 904

Radium-228 10/1/2013 9/30/2014 uT
Method EPA 905

Strontium 10/1/2013 9/30/2014 uT

Strontium-89 10/1/2013 9/30/2014 uT

Strontium-90 10/1/2013 9/30/2014 uT
Method EPA 906

Tritium 10/1/2013 9/30/2014 uT
Method EPA 907.0

Americium-241 10/1/2013 9/30/2014 uT

Curium-242 10/1/2013 9/30/2014 uT

Curium-243 10/1/2013 9/30/2014 uT

Curium-244 10/1/2013 9/30/2014 uT

Neptunium-237 10/1/2013 9/30/2014 uT

Plutonium-238 10/1/2013 9/30/2014 uT

Plutonium-239 10/1/2013 9/30/2014 uT

Plutonium-240 10/1/2013 9/30/2014 uT

Thorium 10/1/2013 9/30/2014 uT

Uranium 10/1/2013 9/30/2014 uT
Method EPA 908

Uranium 10/1/2013 9/30/2014 uT

The Utah Environmental Laboratory Certification Program (ELCP) encourages clients and data users to verify the most current certification letter for
the authorized method.

The analytes by method which a laboratory is authorized to perform at any given time will be those indicated in the most recent certificate letter. The
most recent certification letter supersedes all previous certification or authorization letters. It is the certified laboratory s responsibility to review this
letter for discrepancies. The certified laboratory must document any discrepancies in this letter and send notice to this bureau within 15 days of
receipt. This certificate letter will be recalled in the event your laboratory s certification is revoked.

UTAH DEPARTMENT OF www.health.utah.gov/els/labimp/

~ HEALTH

‘ e 4431 South 2700 West « Taylorsville, UT 84129 « phone (801) 965-2400 « fax (801) 965-2544



COMMONWEALTH of VIRGINIA
Department of General Services 600 North Sth Street
Rictumond, Virginia 23219-3691
(804) 648-4480
FAX (804) 692-0416

Division of Conseflidated Laboratory Services

12/10/2013

Michael R Mcdougall

EBERLINE SERVICES OAK RIDGE LABORATORY
601 Scarboro Road

Oak Ridge TN 37830

VELAP ID: 460218

Dear Michael R Mcdougall:

EBERLINE SERVICES OAK RIDGE LABORATORY has been granted secondary
accreditation pursuant to the provisions of 1VAC30-46 and the National Environmental
Laboratory Accreditation Program (NELAP) by the Division of Consolidated Laboratory
Services (DCLS). Enclosed please find Certificate 2544 and the corresponding Scope of
Accreditation which are valid until 12/14/2014. The certificate must be conspicuously
displayed in the laboratory along with the associated Scope of Accreditation.

Your laboratory is required to notify the DCLS Virginia Environmental Laboratory
Accreditation Program (VELAP) in writing of any changes in key accreditation criteria
within 30 calendar days of the change per 1VAC30-46-90 A. This requirement includes
changes in ownership, location, key personnel, and major instrumentation.

If your laboratory wishes to change its scope of accreditation an application must be
submitted in accordance with the provisions of 1 VAC30-46-90 B. These changes are
subject to fees as outlined in IVAC30-46-150 F 1.

Additionally, a laboratory holding secondary accreditation with DCLS is responsible for
assuring that DCLS has current information regarding the laboratory’s primary
accreditation. Upon any change in the status of any field of accreditation, a secondary
laboratory must notify DCLS of the exact nature of the change and provide a copy of the
laboratory’s new primary certificate.

Page 1 of Z VELAP ID: 460218



If you have any questions, please contact the VELAP program office at (804)648-4480.

Sincerely yours,

Manager, Virginia Environmental Laboratory Accreditation Program

Enclosures

Page 2 of 2 VELAPID: 460218
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Commonwealth of Virginia
Department of General Services

Division of Consolidated Laboratory Services

Scope of Accreditation

L

VELAP Certificate No.. 2544

EBERLINE SERVICES OAK RIDGE LABORATORY

601 SCARBORO ROAD

OAK RIDGE, TN 37830
DRINKING WATER
METHOD ANALYTE

EPA 900.0 1980 GROSS ALPHA

" RADIUM-228
:STRONTIUMQO
GRsRe URANIUM ;
NON-POTABLE WATER
METHOD ANALYTE
EPA 900.0 1980 GROSS ALPHA
; e ERTTERS
EPA9040“N ‘  RADIUM-228 B
: ‘ 'STRONTIUM-QO
EPA9080  URANIUM
10 GROSS BETA
EPA G320 (9/86) RADIUM-228

This Scope of Accreditation must accompany the Certificate issued by Virginia DCLS with the same Certificate Number indicated above.

PRIMARY  METHOD
uT EPA 900.0 1980
Ut EPA 901.1
G T
G SEA s e
s i
PRIMARY METHOD
uT EPA 900.0 1980
ut EPA9030
CuT EPA9050 1980
uT EPAQ0B0
uT EPA 9310 (9/86)
uT EPA 9315 (9/86)
Pl ;

Page 1 of 1

Virginia Laboratory ID: 460218

Effective Date:

December 15, 2013

Expiration Date: December 14, 2014

ANALYTE
GROSS BETA

AR BN

 TOTAL ALPHA RADIUM‘ “
“ STRONT|UM-89 ‘
TRITIUM -

ANALYTE
GROSS BETA

RADIUM-226
STRONTIUM-BQ
TRITIUM )
GROSS ALPHA

TOTAL ALPHA RADIUM s

PRIMARY
urt

PRIMARY

)



The State of

Department

Eberline Services - Oak Ridge Lab
Oak Ridge, TN

has complied with provisions set forth in Chapter 173-50 WAC and is hereby recognized by the
Department of Ecology as an ACCREDITED LABORATORY for the analytical parameters
listed on the accompanying Scope of Accreditation. This certificate is effective June 15, 2013
and shall expire June 14, 2014.

Witnessed under my hand on June 20, 2013

N

Alan D. Rue
Lab Accreditation Unit Supervisor

Laboratory ID




WASHINGTON STATE DEPARTMENT OF ECOLOGY
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM

SCOPE OF ACCREDITATION

Eberline Services - Oak Ridge Lab
Oak Ridge, TN

is accredited for the analytes listed below using the methods indicated. Full accreditation is granted unless stated
otherwise in a note. Accreditation for U.S. Environmental Protection Agency (EPA) "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods" (SW-846) is for the latest version of the method. SM refers to EPA
approved editions of “Standard Methods for the Examination of Water and Wastewater.” ASTM is the American
Society for Testing and Materials. Other references are described in notes.

Matrix/Analyte Method Notes
Drinking Water

Gross Alpha EPA 900.0-80 1
Gross Beta EPA 900.0-80 1
Gamma Emitters EPA 901.1-80 1
Radium-226 EPA 903.0-80 1
Radium-228 EPA 904.0-80 1
Strontium-90 EPA 905.0-80 1
Tritium EPA 906.0-80 1
Total Uranium EPA 908.0-80 1
Non-Potable Water

Gross Alpha EPA 900.0-80 1
Gross Beta EPA 900.0-80 1
Gamma Emitters EPA 901.1-80 1
Radium-226 EPA 903.0-80 1
Radium-228 EPA 904.0-80 1
Strontium-90 EPA 905.0-80 1
Tritium EPA 906.0-80 1
Total Uranium EPA 908.0-80 1
Solid and Chemical Materials

Gross Alpha EPA 9310_(9/86) 1
Gross Beta EPA 9310 _(9/86) 1
Radium-226 EPA 9315 (9/86) 1

Washington State Department of Ecology
Effective Date: 6/15/2013 Page 1 of 2
Scope Expires: 6/14/2014

Laboratory Accreditation Unit

Scope of Accreditation Report for Eberline Services - Oak Ridge Lab
C887-13



Eberline Services - Oak Ridge Lab

Matrix/Analyte Method Notes
Radium-228 EPA 9320 (9/86) 1

Accredited Parameter Note Detail
(1) Accreditation based in part on recognition of Utah NELAP accreditation.

{’\‘ 06/20/2013

Authentication Signature Date
Alan D. Rue, Lab Accreditation Unit Supervisor

Washington State Department of Ecology Laboratory Accreditation Unit
Effective Date: 6/15/2013 Page 2 of 2
Scope of Accreditation Report for Eberline Services - Oak Ridge Lab Scope Expires: 6/14/2014
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The Alabama Department of Environmental Management

certifies that

Eberline Services Laboratory

Having met Department laboratory certification criteria, is approved to conduct Drinking
Water analyses for the following: | .
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Effective January 1, 2014 through December 31, 2014
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Eberline Services Laboratory

Expires December 31, 2014

Analyte Method
Gross Alpha 900.0
Gross Beta 900.0
Radium-226 903.0
Radium-228 904.0
Strontium-89 905.0
Strontium-90 905.0
Tritium 906.0
Uranium 908.0
Uranium ASTM-D 5174-02













	A&A Survey Procedures.pdf
	Survey Procedures Manual
	Table of Contents
	INTRODUCTION
	PROCEDURE 1.1
	PROCEDURE 2.1
	monitors to radionuclides or radionuclide mixtures for which commercial calibration services are not available or practical may necessitate in-house determination of source response or theoretical calculation of response, based on estimated parameters...
	3.1.5 Instruments, such as a pressurized ionization chamber, may be calibrated as a detector/readout combination; if calibrated in this manner, quantitative measurements are made only with the components and parameters for which the combination was ca...
	3.1.6 Detectors and readouts, which are individual pieces of equipment, are usually calibrated separately; however, a calibrated detector may be used with various calibrated readout instruments, even if a specific source calibration of the combination...
	3.2.2.2 Quality control checks are performed prior to sending instruments to the field, at the beginning and end of each day of data acquisition, upon return of the instrument from a field assignment, at any time instrument factors (batteries, cables,...
	3.2.2.3 Assure that the baseline response has been established, that the response to the check source has been determined, and that the response was satisfactory (refer to Step 3.1.6).
	3.2.2.4 All equipment associated with instrument operation (e.g., tubing, flow meters, collimators, headphones, etc.) should be in place when testing response to assure proper operation of the complete system.
	3.2.2.5 Turn the instrument on and check batteries.  Record result on Instrument QC check form; replace batteries and repeat test, if necessary.
	3.2.2.6 Check high voltage, threshold, and other operating parameters; record values and, if necessary, adjust parameters to predetermined values and repeat checks.  For some instruments it will be necessary to use the Ludlum Pulse Generator to determ...
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	3.2.2.8 Place the baseline check source in contact with the detector and determine and record the analog or integrated digital response, as appropriate.  Calculate the net response and compare with the previously established acceptable baseline respon...
	3.2.2.9 If the instrument response to the baseline source is acceptable, select a QC check source and place the appropriate surface in contact with the designated location on the detector or instrument. Turn on the audible output to confirm its operat...
	3.2.2.10 Where possible, for an analog readout instrument, select a scale on which the QC check source will provide a reading of between half- and full-scale; for an integrating digital readout instrument select a count time which will result in accum...
	enter the range of acceptable instrument response as the average %.
	3.2.2.11 To check response of the instrument, relative to the predetermined acceptable QC response range, place the source at the designated source test position and determine and record the analog or integrated digital response, as appropriate.  Calc...
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	PRESSURIZED ION CHAMBER CORRELATION

	1.0 PURPOSE
	1.1 To describe the procedure for adjusting detector high voltage and input sensitivity (also known as threshold or discriminator setting) on portable radiological survey instruments (ratemeters/scalers).

	2.0 RESPONSIBILITIES
	2.1 The Site Survey Manager is responsible for assuring that this procedure is implemented.
	2.2 Survey team members are responsible for following this procedure.

	3.0 PROCEDURE
	3.2.2 Cable: with MHV-C or other connectors, appropriate for pulser and instrument
	3.2.3 Portable survey instruments: Ludlum Measurements, Inc.; Models 3, 12, 2221, 2350, or equivalent
	3.2.4 Instrument and detector labels
	3.2.5 Calibration records for the detector
	3.3 Procedure
	3.3.1 Instruments without high voltage and/or input threshold display and integral adjustment capabilities:
	3.3.1.1 Remove the instrument case or cover plate to access adjustments     for high voltage and threshold.
	3.3.1.2 Plug in the pulser and turn it “On”.
	3.3.1.3 Set the pulser polarity to “neg” (negative).
	3.3.1.4 Set the “Amplitude” switch to 50 MV and adjust the “Lo/Hi” tuning control till the analog meter on the pulser indicates 1; with these settings, the pulse amplitude is 10 millivolts.
	3.3.1.5 Set the “Multiplier” switch to 10 and adjust the “coarse” approximately 500; with these settings, the pulse rate is approximately 5000 counts/minute, i.e., the digital display value times the multiplier factor.
	3.3.1.6 Turn the pulser “Off”.
	3.3.1.7 Connect the instrument input to the pulser, at the “Pulse Out” connector on the pulser front panel.
	3.3.1.8 Turn on the pulser and instrument.
	3.3.1.9 Determine, from the detector calibration records, the high voltage and threshold settings at which the detector calibration was performed.  This information should also be indicated on a label, affixed to the detector.
	3.3.1.10 Note the digital High Voltage meter; adjust the instrument high voltage adjustment until the value displayed on the meter agrees with that indicated on the detector calibration documents.
	3.3.1.11 Adjust the amplitude of the pulse, using the “Amplitude” switch and the “Lo/Hi” tuning control, to attain the value given in the calibration documents for this detector.
	3.3.1.12 Adjust the instrument threshold to the highest setting at which the count-rate indicated by the instrument agrees with the pulser output setting (see step 3.2.5); any further increase in the input threshold adjustment beyond this point should...
	3.3.1.13 Turn the pulser and instrument off; disconnect the instrument from the pulser; and replace the instrument adjustments cover.
	3.3.1.14 Place a label on the instrument, indicating the current voltage and threshold settings.
	3.3.1.15 Proceed with the checkout/quality control activities as described in Procedure 2.1.

	3.3.2  Instruments with built-in high voltage and/or input threshold display and adjustment:
	3.3.2.1 Remove the instrument case or cover plate to access the adjustments for high voltage and threshold.
	3.3.2.2 Determine the appropriate high voltage and input sensitivity settings for the detector from the detector calibration records.
	3.3.2.3 Following the procedures, described in the instrument operating manual, adjust the high voltage and input sensitivity to the desired values.
	3.3.2.4 Turn the instrument off and replace the instrument case or adjustments cover.
	3.3.2.5 Place a label on the instrument, indicating the current voltage and threshold settings.
	3.3.2.6 Proceed with the checkout/quality control activities as described in Procedure 2.1.


	PROCEDURE 3.3
	PROCEDURE 3.6
	CALCULATING DETECTION SENSITIVITY


	Appendix B all.pdf
	QAP 2013 8-1-13
	DoD
	NJ 13-14
	NJ additional scope 13-14
	12-14 SC cert
	12-14 TN CERT
	13-14 CA cert
	13-14 CA scope
	13-14 LA
	13-14 NY
	13-14 TX
	13-14 UT cert-scope
	13-14 UT Scope only
	13-14 VA
	13-14 WA cert
	13-14 WA scope
	r7021m_SOA_Accredit_WA

	14-15 AL
	14-15 NY

	Appendix C Complete.pdf
	Appendix C
	LQAM 2014 rev  26-uncontrolled doc watermarks for clients
	WL-Fig-2-1




